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Descriptions o£ a new Grenus and of some new Species of 
Gcthmcinm^ also Diagnostic Notes on some of the older 
described Species of AtdaeopJiora. By Joseph 8, Balt, 
F.L.S. 

[Bead 6tli May, 1886,] 

Maht of the insects characterized in the following paper were 
collected in the Eastern Archipelago by Mr. A. E, Wallace. 
Types of all the species mentioned are contained in my col- 
lection. 


G-enns Atjlacophoba. 

Many of the species of this genus, more especially those 
described by tbe older authors, are in a state of great confusion, 
arising to some extent from the great similarity in general 
appearance and coloration of many of them ; but principally 
from the brief descriptions given by tbe various authors and from 
the total absence of any reference to structural characters. 

In the present paper I have attempted to work out some of 
these species, pointing out the structural characters by which 
they may be separated. I have retained, in most cases, the old 
names, although I cannot be sure in every instance that the 
species to which they are assigned were those from which the 
descriptions were originally drawn. 

I have not attempted to work out the whole genus, many 
species' sufficiently ' characterized by their respective describers, as 
lihk. joitbh.— zooLoar, von. xx. 1 , 
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well as otliers wliieli, from want of stiflicieiit material j I have not 
had the opportiiiiity of studying, having "been omitted. 

The Synoptical Table given below will, I trust, be of use to the 
future student of the genus. 

Table of Species. 

Males. 

I, Antenna filiform, 

A. Elytra transversely depressed or excavated below 
fcbe basilar space. 

A. xipical segment of abdomen trilobate, the middle 

lobe oblong or obiong-qiiadrate, its surface 
deeply concave or silicate longitudinally. 
a. AnteiiujB (tbe base sometimes excepted) black or 
fuscous. 

Elytra entirely black. 

Breast black, the abdomen fulvous or 

iiavous 1. nigripennis, 

6*. Breast and abdomen rufo-fulvous 2. melanopiis. 

Elytra black, with flavous bands or markings. 

a\ Pygidium fulvous S. albofasciata« 

ei Pygidium black 4. pygidialis. 

A Antenna) fulvous or flavous, rarely stained 
towards tbe apes with fuscous, basal joints 
sometimes fuscous or black. 

(T. Elytra entirely black. 

eK Body broadly ovate 5. melanoptera. 

e^. Body oblong-ovate 6. atripennis. 

Elytra black, the extreme basal margin rufous. 7. lata. 
d'^. Elytra black, their apices to a greater or less 

extent rufous 8. rosea. 

dK Elytra black, with flavous markings 9. instabilis. 

B, Apical segment of abdomen trilobate, middle lobe 

quadrate or subquaclrate, its disk plane or only 
slightly concave. 
a. Thorax rufous or flavous. 

f\ Elytra entirely black 10. Boisduvali 

/-. Elytra black with flavous markings. 

f. Body not exceeding 4 lines in length 11. pi’opiiiqiia. 

f. Body 5 lines or more in length 12. riabrozonata, 

/^. Elytra flavous, with black patches or markings. 13, approximata. 

fi Elytra flavous, the posterior half black 14. postica. 

f. Elytra entirely flavous 15. testacea. 

A Thorax black 16. flaviventris. 

B'. Elytra not transversely dej)ressed or excavated 
below the basilar space. 

A. Trilobate apex of abdomen with its middle lobe 
deeply concave or longitudinally sulcate. 

/ih Elytra flavous, unicolox'ous. 

Antennce, attlie base excepted, nigro-fiiscous. 

JK Legs entirely flavous 17, abdominalis. 

Pour hind legs black ' 18- Fabricii. 

Antennm flavous or fulvous.. 

Scutellum black or nigro-fuscous. 

A Thoracic siileation deeply excavated 
on the middle disk, obsolete or in- 
terrupted towards the lateral margin. PA nigrosctitata. 
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P. Thoracic suleation entire, more deeply 

impressed on the middle disk 20. Wallacii. 

JP, ScuLellum davous or fidvous, 

wd. Face armed on either side below the 

antennal wit h a compressed tubercle. 2i. CGrnuta. 

Face unarmed. 

Thoracic groove deeply excavated and 
abruptly sinuate on tiie middle disk, 
the iiinder margin of the groove 

bitoruloso 22. foveicollis. 

‘)P. Thoracic groove straiglifc or only- 
mode rately sinuate on tlie middle 
disk, its hinder margin not tortdose. 

6^. Legs entirely llavoiis 23. similis, var. 

0 ^. Anterior pair of legs fulvous, the two 

hinder pairs black or nigro-piceous ... 23- similis. 

2. Elytra flavous, -with black markings. 

Each elytron with two black spots 24. tetraspilota. 

jr. Each elytron with four black sj)ots 25. octomaculata; 

}p. Elytra nigro-cieruleo us, thoracic groove deeply 

excavated on the middle disk 26. excavata. 

IP. Elytra nigro-piceous, narrowly edged with 

flavous; lace with two compressed tubercles. 21. comuta, var. 

B. Intermediate lobe of apical segment of abdomen 
quadi-ate or subquadrate, plane or slightly 
ooneaie. 

q^. Elytra flavous. 

Legs black or nigro-piceous ; the labrum 
and the lower portion of the clypeus black. 27. coffese. 
tP. Legs, labrum, and lower surface of clypeus 

flavous " 28. bicolor, 

var. F & G; 

Elytra flavous, with black markings] 28. bicolor, 

var. L & E. 

q^. Elytra black, the apex rufo-fulvous 28. bicolor, type. 

qK Elytra entirely black 29. nigrivestis. 

g'k Elytra black, fulvous at the base SO. Downesi. 

II. Antennjn with the apical joint alone incrassate. 

v^. Elytra transversely depressed below the basilar 

space 31. antennata. 

■zr. Elytra not depressed below the basilar space. 32. luteicorniSi 

III. Antennai with three or four intermediate joints 

dilated, 

7ch Elytra flavous, with a subinarginal black line. 33. Stevensi. 
Elytra viridi-seneoiis 34. Duboillayi 


FE-VtALES. 

I, Surface of elytra plane or obsoletely sulcate. 

A, Elytra t]*ansvcrsely depressed or excavated below 
the basilar space. 

A. Thorax nigro-fulvous or flavous. 

a,. Apex of last abdominal segment entire, 

a}. Body entirely flavous 35. ttnicolor. 

(P, Breast and abdomen black ; legs and antenna 
flavous 

Body above flavous ...; 15. testacea. 


* A. palmtfis, Perroud, belongs to this section, but differs from A. iestaceH 
in having the legs and antennae black. 


!«■ 
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b~. Posterior half of elytra black 

a^\ Breast, legs, and antennas black ; elytra 

black with j-eliowish markings 

Breast and abdomen (the apical segment 
sometimes excepted) rufo - fulvous or 
fulvous ; elytra more or less black, 
ch Elytra entirely black, 

d\ Antennas black 

Anteimm ilavous or fulvous, the basal 
joint sometimes piceous or black. 

Labruin black 

Labrum rufo-fulvous 

C-, Elytra black, the basal margin more or 

less distinctly edged vrith rufous 

c^. Elytra black, their apices to a greater or 

less extent rufous 

c^. Elytra black, with Ilavous hands or mark- 
ings. 

/h Legs entirely black. 

Body not exceeding 4 lines in 

length 

Body upwards of 4 lines in length . 
Legs with the thighs and the basal 
portion of the tibiae rufo-fulvous or 
iiavoLis, the rest black. 

/d. Pygiclium black 

/d. Pygidium rufo-flavous 

Legs entirely flavous 

e®. Elytra nigro-x^iceous, the lateral margin 
and the suture from below the base to 

the apex fulvous 

e®. Elytra flavoiis, with black naarkings. 

2 ^. Surface of elytra obsoletely sulcate. ..... 

Surface of elytra plane 

h, Ax)ex of anal segment of abdomen emarginate. 

Antennae black 

Antenufle and legs fiavons. 

IK Body broadly ovate 

p. Body oblong-ovate 

B. Thorax entirely black 

B. Elytra not transversely depressed or excavated 
below the basilar space. 
a. Apex of anal segment of abdomen entire. 
nd. Body not exceeding 3 lines in length. 

Elytra nigro-piceons, the base fiavous ... 
Elytra flavous, with black markings. 

oK Elytra each with four black spots 

d^. Elytra each with two black spots 

Body 3 lines in length or upwards. 

Body subeion^ate or oblong, slightly 
dilated posteriorly. 

Elytra ilavous. 

wL Lower portion of clypeus and the 

labrum black 

uK Lower portion of clypeus and the 

labrum flavous 

Elytra variable in tint and markings, 

not metallic 

gL Elytra metallic green 


14. postica, 

11. propinqua , var. 


2. melanopus. 


10. Boisdavali. 
31. anteniiata. 

7. lata. 

8. rosea. 


■Jl. propinqua. 
12, mbroKSonata, 


4. pygidialis. 

3. alfoofasciata. 
9. instabilis. 


38. semilimbata. 

36. ntoosignata. 
13. approximata, 

1. mgripennis. 

5. loelanoptera. 

6. atripennis. 

16. flaviventris. 


30. Downesi. 

25. octomaculata. 
24. tetraspilota. 


27. coffee. 

28. bicolor, var, 

28. bicolor. 

34. Diibo*aia3d. 
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Body ovate or oblong - ovate, dilated 
posteriorly. 


Elytra fiavous, the suture and a siib- 

iiiarginal vitta black S3. Stevensi. 

Elytra and abdomen black S7, Lewisii. 

b. Apex of anal segment of abdomen rounded, its 

middle portion produced into an oblong 

process 19. nigroscutata.- 

c. Apex of anal segment of abdomen slightly 

sinuate, its surface deeply concave on either 

side 22. foveicollis- 

d. Apex of anal segment of abdomen broadly 

subangulate-emai'ginate 18. Pabricii. 

fi. Apex of anal segment of abdomen abruptly 

coucave-einarginate 20. Wallacii.. 

/. Apex of anal segment of abdomen broadly 

concave-emarginate 21. cornuta. 

0. Apex of anal segment of abdomen bilobate. 

Lobes concave 23. simiiis, 

w\ Lobes plane. 

xh Elytra fiavous 40. excisa. 

Elytra nigro-casruleous ^ 26. excavata. 

’A, Apex of anal segment of abdomen bisinuate ... 39. Duvivieri, 

1. Apex of anal segment of abdomen trilobate. 

Lobes nearly equal in length 41. Monliotl 

Lobes with the intermediate much shorter 

than the lateral ones- 32, luteicomis. 

II. Elytra strongly costate 42. costatipennis.. 


1. Aijlaoophoea mG-EiPENKis, MotscJi. Mud, 1857,. 

p. 38. 

A. atripennisj Hope, Froo, Ent, Soc, 1841, p. 64, 

Anguste ovata, postice ampliata, convexa, fnlva ant Hava, anteiinis, 
pedibus, pectore elytrisqne nigris, his infra basin transversim depressis, 
distincte pimctatis j thorace vix pone medium sat profunde trans- 
versim sulcato, suleo fere recto. Long. 3-3 1 lin. 

Mas, Abdominis segmento auali trilobato, lobo intermedio oblongo, 
longitudiualiter concavo. 

Fmm, Abdominis segmento anali apice concavo-emarginato, 

Eah, Maiitchuria ; Japan (Lewis ) ; China (Bowring), 

Labrum. and antenin© black, the latter with the basal joints, 
and sometimes with the four or five outer ones, nigro-piceous. 
Thorax nearly twice as broad as long ; sides sinuate and slightly 
diverging from the base to beyond the middle, thence obliquely 
converging towards the apex ; disk rather strongly snlcate just 
behind the middle. Elytra distinctly punctured- 

2, AiThAcopnoRA MEhANOPUS, Blanch.Vog. auBole Sud^ p. 316,. 
pL lO.Ag. 20. 

Anguste oblorigo-ovata, postice ampliata, convexa, nifo-fulva, nitida, 
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antennis^ pedibiis totis, pygidio elytrisque nigris ; tlioraee sat 

profiinde trausversim siilcato ; elytris infra basin trails versim (le- 
pressis, teniiissime pimctatis. Long. 3^-5 iin. 

Var. A. Eeinoribiis pygidioque rufo-fulvis. 

Mas, Abdominis segmento anaii trilobato, lobo interm edio traiisvciFso- 
quadratOj angulis anticis rectangulis, apice tmncato, disco longi- 
tudinal iter snlcato. 

Fcem, Abdominis segmento anaii late sed leviter angulato-eniarginato. 

Hah, 'New Guinea, Dorey; Amboina (TFallaee). 

Antennae slender, filiform, nearly equal to the body in length 
in either sex, blach, the kvo to four lower joints usually rufo- 
piceous ; labrimi and mouth nigro-piceous. Thorax transverse ; 
sides nearly straight and parallel from the base to beyond the 
middle, tbence rounded and converging towards the apex, 
anterior angle obtuse ; disk smooth, impunctate, discoidal 
groove nearly straight, more deeply impressed on either, side 
the median line. Elytra dilated posteriorly, convex, transversely 
excavated below tbe basilar space, very minutely puDctured. 

The dark autennse, equally long in botli sexes, will separate 
this species from others vith similarly coloured elytra. It is 
with some doubt that I have placed var. A under the same 
specific head ; it agrees, however, entirely in structural cha- 
t*iicters. 

3. Aulacophora albofasciata. Auguste ovata, postice paiilio 
ampliata, convexa, fulvo-iiitkla, anteunis, ore, tibiis tarsisque nigro- 
piceis aut fuscis ; thorace transverso, disco transversim siilcato ; elytris 
eonvexis, infra basia prope suturam leviter transversim excavatis, 
nigris, utrisque fascia obiiqua prope medium com, muni, ad inarginem 
abbreviata, albida. Long. 4-5 lin. 

XnT, A, cf • Elytronmi fascia albida fere obsoleta. 

Mas, Abdominis segmenti analis lobo intermedio oblongo, profimde 
eoncavo. 

F 0 m, Abdominis segmento ultimo late obtiiso, 

Mah. New Guinea, Dorey {Wallace), 

Head scarcely longer than broad, trigonate. Autennfo 
slender, equal to the body in length in both sexes; the four or 
live lower joints sometimes obscure fulvous ; eyes in the male 
large, prorjuLient. _ Thorax nearly twice as broad as bug; sides 
slightly diverging or nearly parallel from the base to beyond the 
middle, thence obliquely 'Converging to the, anterior angle ; disk 
transversely sukate, the suication rather more deeply impressed 
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on either side. Elytra broader than the thorax^ rather broadly 
dilated behind the middle, convex, rather strongly excavated 
below the basilar space, minutely punctured, the puncturing on 
the hinder disk nearly obsolete. 

4. Aulacophoba PYGIDIAL.IS. Obloiigo-ovata, postice amplkta, con» 
vexa, flava, nitida ; abdominis segmento ultimo plus minusve, 
pygidio, pedibus posticis fere totis, tarsis anticis qiiatuor, tihiis in-* 
termediis (hasi exeeptis), labro, antennis (basi exceptis) elytrisque 
uigris ; liis infra basin transversim excavatis, minute punctatis, fascia 
lata prope medium, interdiim interrupta aut abbreviata, flavo-fulva ; 
thorace vix pone medium transversim sulcato. Long. 3-3| lin* 

Var. A. Abdominis disco plus minusve nigro-piceo ticcto. 

3Ias, Abdominis segmento anali trilobato, lobo intermedio oblongo, 
profunde concavo. 

jfkm. Abdominis segmento anali apice obtuso, integro. 

Ifab, Am Islands; Kew Guinea, Dorey ; Ceram; Ke Islands 

{WallaGe) , 

Antemise slender, filiform, black, more or less piceo-fulvous at 
the base. Thorax more than half as broad again as long ; sides 
obliquely diverging from the base to beyond the middle, sub- 
angulate anteriorly ; disk transversely sulcate just behind the 
middle. Elytra very finely punctured. 

Closely allied to A, alhofasciata, smaller and the male broader 
than that species, its eyes less prominent ; the coloration of the 
legs varies greatly in degree. 

5. Aitlacophoea melakopteea, Boisdmml, Foy. de FAstroh 
p. 549. 

Late ovata, postice ampliata, convexa, flavo-rufa, nitida ; elytris nigris, 
labro piceo ; thorace lateribus fere paralielis, obtusis, ad apicem 
convergentibus, disco minute punctate, transversim sulcato; elytris 
convexis, infra basin prope suturam transversim exeavatis, minute 
pimctatis. Long. 4 lin. 

Mas. Abdominis segmento anali trilobato, lobo intermedio oblongo, pro- 
fimdc concavo. 

Foim. Abdominis segmento anali apice subangulato-emarginato. 

Var. A, (S • Tarsis piceis. 

Galeruca melanoptera, Boisduvalj Voy. de FAstroL p. 649, t. 8« 
fig. IL 

Ilah. Celebes (Wallace). 

Antenna slender, filiform, nearly three fourths the length of 
the body ; labruni piceous. Thorax nearly twice as broad as 
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long; sides nearly parallel, obliquely converging towards tlie 
apes ; disk smooth, minutely punctured, transverse groove rather 
more deeply impressed on either side. Elytra broadly dilated 
posteriorly, convex, transversely excavated below the basilar 
space ; minutely punctured, lateral limb reflexed, more strongly 
punctured than the disk. 

Broader in both sexes than Fabr., the lateral 

margin of the elytra broader and more strongly punctured. 

6. Aulacophoea atripeixnis, Fabr , Syst . JEl , i. p. 482. 

Oblongo-ovata, postice ampliata, convexa, lufo-fiilva aut mfa, nitida, 
anteimis flavis, articulo basali interdum riifo-piceo tincto; thorace 
transversim sulcato; elytris nigris, tenuissime |')unctatis, labro {in 
mare) nigro-piceo. Long. 3-4 lin. 

¥ar. A. Pedibiis rnfo-piceis. 

Mas. Abdominis segmento anali trilobato, lobo intermedio oblongo, 
profunde concavo-excavato. 

Fcsm. Abdominis segmento anali apice leviter angulato-emarginato. 

Hah. Sumatra ; Amboina ; G-ilolo ; Tondano ; Ke Islands 
{ Wallace ). 

AntennsB slender, filiform. Thorax transverse ; sides obliquely 
diverging from the base to beyond the middle, thence converging 
towards the apex ; disk smooth, impressed on either side with a 
few minute punctures j discoidal sulcation nearly straight. Elytra 
dilated posteriorly, convex, transversely excavated below the 
basilar space, very finely punctured. 

This species is smaller in size than eitlier of the following two ; 
the deeply concave intermediate lobe of the anal segment of the ab- 
domen in the male, together with the obtusely emargiiiate apex of 
the same segment in the female, will separate it from either. Many 
of the specimens that I have seen differ from the diagnosis given 
by Fabriciiis in not having the basal joint of the antemue darker 
than the following ones ; in other respects they agree with the 
description given. I possess three specimens of the male ; in 
this sex the labrum is piceous, in the other one it is concolorous 
with the upper face ; in some individuals the legs are stained 
with piceous. ;» 

7. Aulacophora lata. Late o?ata, postice ampliata, convexa, rufo- 
fiilva, nitida, tarsis, tibiis plus minusve elytrisque nigris, his basi 
extrema plus minusve rufo-marginatis j antennis pallide flavis i tho- 
race transverse, lateribus obtuse rotundatis, refiexis; disco trans* 
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versim sulcato, Isevi, ad latera minute punctate ; elytris late oWongO"- 
ovatisj postice ampliatis, convexis, infra basin transversim exeavatis, 
minute punctatis, limbo externo i^edexo. Long. 4”5| lin. 

Mas, Abdominis segmento anali trilobate^ iobo intermedio quadrate^ 
longitudiualiter sulcato. 

Fcem. Abdominis segmento anali apice obtuso; pygidii apice leviter 
emarginato. 

Mai. Ceram ; Alacassar ; Celebes ; Gilolo ; BatcMan {Wallace). 
Anteimee filiform, nearlj equal to tbe body in length, in botli 
sexes ; labriim concolorous with the upper face. Thorax nearly 
twice as broad as long j sides obtusely rounded, the hinder angle 
obsolete, the anterior one very minute ; lateral margin more 
broadly reflexed than in most species of the genus ; disk smooth, 
very minutely punctured on the sides, transverse s ideation nearly 
straight. Elytra broadly oblong-ovate, dilated posteriorly, con- 
vex, transversely excavated below the basilar space, minutely 
punctured ; outer limb rather broadly dilated and reflexed for 
nearlj its whole extent. 

This species is closely allied to A. rosea, Eabr. : both insects 
closely agree in the form of the thorax and in all other struc- 
tural characters ; but the present one is distinctly broader in form 
and its elytra are (the extreme basal margin excepted) unicolorous. 

8. Aulacophoea eosea, Fair . Sysi . FI . i. p. 479. 

Ovata, postice ampliata, convexa, rufo-fulva aut rufa, nitida, tibiis tar- 
sisque nigris, autennis flavis, articulo primo ssepe rufo ; thorace sat 
profunde trausversim sulcato ; lateribus obtuse rotundatis, reflexis j 
elytris infra basin transversim depressis, nigris, apice plus minusve 
rnfis. Long. 3|-6 lin. 

Mas. Abdominis segment! analis lobo intermedio late obiougo, loiigitu- 
dinaliter sulcato. 

Foam. Abdominis segmento anali integro. 

Sab. Sumatra; Java; Philippine Islands ; Afalacca. 

This species so closely resembles A. lata in the form of its 
thorax and in other structural characters, that I do not give a 
detailed description ; it is separated by its less broadly ovate 
form and by the rufous apex of its elytra. The rufous colora- 
tion of the apex of the elytra extends upwards to a greater or 
smaller extent over the disk. A. alhieornis, Chapuis, is apparently 
identical with the present insect ; at any rate^ I cannot separate 
it on the slight diagnosis given by the author. 
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9 . Aula copH ORA ikstabilis. Oblongo-ovata^ postice ainpllataj 
iiiticla, aiitennis extrorsum fuscis ; tborace transversim snicsitOs 
siilco fcTc recto ; elytris coiivexis, infra basin leviter transYcrsiiii de- 
pressis^ nigris, fascia internipta lata prope medium, interdum inter-” 
rapta ant extrorsum abbreviata, flava. Long. 4 lin. 

3Ias. Abdominis segmento anali trilobato, lobo intermedio obloiigo, 
eoncavo, longitiidinaliter sulcato» 

Fwm, Abdominis segmento anali apice obtiiso. 

lied). Batcliian; MjboI (Wallace) * 

Antemiffi slender, filiform, entirely, or with tlie apices of the 
six or seven outer joints alone, fuscous. Thorax about one lialf 
broader than long ; sides parallel and slightly sinuate from the 
base to beyond the middle, thence slightly converging towards 
the apex ; disk deeply impressed with a transverse suieation. 
Elytra dilated posteriorly, convex, slightly flattened along tlie 
suture, and faintly excavated behind the basilar space ; nitidous, 
very mmiitely pimctiired. 

10. Aulacoph'oba Boisduvali. Ovata, postice ampliata, convexa^ 
nifo-fulva aut fiilva, iabro nigro-pieeo, nitido; antennis ilavis ; tibiis 
plus minusve tarsisqiie piceis, elytris nigris ; thorace profimde trams- 
versim siileato. Long. 4-5 lin. 

Var. A. Labro rufo-fiilvo. 

Mas. xlbdomiuis segmento anali trilobate, lobo intermedio transverso- 
subquadrato, piano. 

idm. xlbdominis segmento anali apice obtnso. 

MaK New Giiineti (Boisduval) ; Borneo, Sarawak; Celebes; 
Bourn (Wallace). 

Antenme slender and filiform in either sex ; nearly equal to 
the length of the body in the male, shorter in the other sex ; 
labrum nigro-pieeo us, rarely eoucolorous with the upper face. 
Thorax wdth its sides sinuate and slightly diverging from the 
base to beyond the middle, thence obliquely rounded and coiv 
verging towards the apex ; upper surface smooth, finely but not 
closely pimctiired ; discoidal suieation nearly straight, deeply 
impressed, more deeply so on the sides. Elytra much broader 
than tbe tborax, their sides nearly parallel anteriorly, abruptly 
dilated posteriorly, convex, slightly excavated transversely below 
the basilar space, minutely punctured. 

Nearly allied iu coloration to A. laia, differing in the form 
of the thorax, the sides of which in the^ present species axe 



ME. J, S. BALT ON SOME SPECIES OP GALEUUCIM. 


11 


obtusely angulate and not rounded as in tlie before-named 
insect ; there is also a distinct difference, botli in the anal 
segment of the abdomen in the male and in the male genital 
organ. 


11. Aulacophora propinqua* Anguste oblongo-ovata, postice 
ampliata, convexa, fiavo-fulva, nitida, labro, antennis (liis basi inter- 
dum exceptis), peclibus elytrisque nigris ; his infra basin transversiin 
excavatis, tenuissime pimctatis, utrisque fascia lata prope medium^ 
plerumque ad margin em abbreviata, flavo-fulva. Long. 3-J~4 lin. 

Var. A. Pectore nigro, caeteris nt in typo. 

B. Pectore, abdomine pygidioque nigris, cseteris iit in typo. 

Mas, Abdominis segmento anali trilobato, lobo intermedio tlavo, obtuso, 

Fa)m. Abdominis segmento anali obtuso. 

Ilah. l^ew Griiinea, Dorey; Ke Islands; rar. A, Batchian; 
var. B, Sulu Islands {Wallace), 

Anteniue slender, filiform. Thorax about one half as broad 
again as long ; sides nearly straight and slightly diverging from 
the base to beyond the middle ; upper surface transversely sili- 
cate behind the middle. Elytra dilated posteriorly, distinctly 
excavated on the sutnre below the basilar space, very minutely 
punctured. 

Var. B is at first sight very similar to A. dorsalds, Boisduval; 
but that species is smaller, and its elytra are more strongly punc- 
tured and not depressed helow the base. 

12. Aulacophoba eubeozoisata, Blanch, Vo^. au Bole 
p. 345, pi. 19, fig, 19. 

Ovata, postiee ampliata, convexa, rufa aut fulva, nitida, antennis (his 
basi plerumque exceptis) pedibusque nigris; thorace sat profunde 
transversiin sulcato ; elytris infra basin leviter transvei’sim depressis, 
fere impiuietatis, nigris, fascia lata mediali rufa aut fulva. Long. 4- 
5 lin. 

Var. A. Elytromm margine apicaii mfo aut fiilvo, casteris ut in 
typo. 

Var. B. Elytris fulvis, utrisque basi lata, macukque subapicali, 
nigra. 

Var. C, Elytris macula subapicali nigra obsoleta. 

Mas, Abdominis segmento anali trilobate, lobo interaiedio quam late* 
ralia paullo Imigiore, piano, apice obtuse rotundato. 

Fodm. Abdominis segmento anali apice obtuso. 

Mab. Few Q-uiiiea, Dorey. Celebes (Wallace), 
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Head longer tlian troad, trigonate ; mouth nigro-piceous or 
piceous. Antennae slender, rather shorter than the body. 
Thorax nearly twice as broad as long ; sides slightly sinuate and 
very slightly diverging from the base to beyond the middle ; disk 
deeply impressed Avith a transverse sulcation. Elytra nitidoiis, 
nearly impnnctate. 

13. Aulacophora approximata. Angiiste oblongo-ovata, postice 
ampliata, convexa, fulvo-flava^ nitida^ tibiis (basi exceptis) tarsisque 
Bigro-fuscis ; thorace transversim sulcato, sulci medio leviter sinuato 5 
elytris obsolete sulcatis, Igevibus, minute punctatis, iitrisque fascia 
basali pkgaque pone medium, nigris. Long. 3-J--5 lin. 

Mas. Abdominis segmento anali ti-ilobato, lobo intcrmedio quadrato, 
leviter coneavo. 

Fcsm. Abdominis segmento anali apice obtuso. 

Sah> Celebes (Wallace). 

Antennae slender, filiform, nearly equal to the body in length, 
their outer ioints more or less stained with fuscous. Thorax 
rather more than one half broader than long; sides nearly 
straight and parallel from the base to beyond the middle ; disk 
smooth, deeply impressed transversely, the snlcation faintly 
sinuate in the median line. Elytra ohlong-ovate, dilated poste- 
riorly, very finely punctured ; a common transverse band at the 
base, and a subrotundate patch halfway between the middle and 
apex of each elytron, black. 

The pale underside, together with the absence of any longitu- 
dinal sulcations on the elytra, will separate the female of this 
species from that of A, nigrosignata (sp. 36) ; the male of the 
latter insect is unknown to me, 

14. Aulacophoea postica, Cliaptm, Ann. 80 c. JSnt. Belg. xix. 
1876, p, xcix. 

Elougato-ovata, postice atnpliata, sordide fulva, nitida, pedibus posteri- 
oribus quatuor, pectore, abdomine elytrorumque dimidio postieo 
nigris , thorace sat profimde transversim sulcato ; elytris infra basin 
leviter transversim depressis, distincte punctatis. Long. 4^-5 lin. 

Mas. Abdominis segmenti analis iobo mtermedio oblongo, profunde Ion- 
gitudinaliter sulcato. 

Fmm. Abdominis segmento anali apice leviter sinuato. 

Mah. Philippine Islands ; Java ; Malacca. 

Thorax nearly twice as broad as long j sides nearly straight 
and slightly diverging from the base to beyond the middle ; disk 
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transversely silicate, tlie snlcation nearly straight. Elytra ohso- 
letely depressed below the base, very minutely punctnredo 

15. Atjlacopiioba testa cea, Fair. Mant. Ins, i. 1787, p. 87. 

Oblonga, postiee paullo arapliata, convesa, flava, nitida ; labro^ peetore 

abdomineque nigris j thorace vix pone medium transversim sulcato ; 
elytris infra basin leviter depressis, tenuissime puncfcatis. Long. 3 lin. 

Mas. Abdominis segmenti analis lobo intermedio transverso-qiiadrato, 
piano. 

Fmm, Abdominis segmento anali rotundato, integro. 

Sah. India (Fahr.); Assam (C7ie7inell : coll. Falif), 

Labrum shining black ; antennae entirely fiavous* Thorax 
nearly twice as broad as long ; sides nearly straight and slightly 
diverging from the base to beyond the middle ^ disk transversely 
silicate immediately behind the middle, the snlcation straight. 
Elytra slightly but distinctly depressed below the basilar space, 
very minutely punctured. Hinder femora in the male slightly 
stained on their outer surface with piceous. 

The entirely black abdomen, together with the entirely dif- 
ferent structure of the anal segment of the abdomen, will at 
once separate this species from A.foveicollis and A, ahdommaUSf 
with which insects it is usually confounded ; it also differs from 
both in the depression below the basilar space of the elytra. 

16. Aulacophora flaviventris. Late ovata, postice ampliata, 
convexa, nigra, nitida, peetore piceo, abdomine antennisque (articulo 
basali excepto) pallide davis ; thorace iEevi, ad latera minute punctato, 
sulco transverso, fere recto, sat fortiter impresso ; elytris convexis, 
infra basin transversim excavatis, minute punctatis. Long. 4 lin. 

Mas, Abdominis segmento anali trilobato, lobo intermedio transverse- 
quadratOj piano, angulis anticis obtusis. 

Fmm. Abdominis segmento anali obtuso, leviter sinuate, 

JEah. Malay Peninsula, Penang, Tringano, Malacca. 

Antennse from the second to the tenth joint slender, filiform 
(the terminal joint broken off). Thorax nearly twice as broad 
as long ; sides nearly straight and slightly diverging from the 
base to beyond the middle, thence obliquely converging towards 
the apex j upper surface smooth, very finely punctured on the sides; 
discoidal sulcation nearly straight, deeply impressed. Elytra much 
broader than the thorax, dilated posteriorly ; convex, transversely 
excavated below the basilar space, very minutely punctured. 

Similar in form to A. lata, differing in the colour of the thorax 
and lower surface of the body, which is uniform in the three spe- 
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ciiiiens (two iiiale>s and one female) before me ; tlie sides of tlie 
tliorax are also straight posteriorly, instead of rounded as in tlie 
former species. 

17. Aulacopiiora abddminalis, Fahr. Spee. Ins. i. p. 151. 

ObloHga., pistice paiillo ampliata, convexa, iiava, iiitida,' anteiiiiis ex- 

trorsiiiQ,pectore abdoiniEiequ 8 (ano exeepto)mgris; thoracetransversim 
suicato, sulci medio magis profunde impresso. Long. 3J lin. 

Mas. Abdominis segmeuti analis lobo intermedio oblongo, profunde 
loiigitiidinaliter concaro. 

Sah. Islands ofthePacitic Ocean {Fair.) ; Western Australia 
(mp collection). 

Very similar in general apipearance to A. foveicollis, Kiist., tbe 
thorax less deeply excavated on the middle disk, the outer half of 
the antenna black. I only know the male of this species. 

18. Aulacophora Fabricii. Anguste subeloiigato-ovata, postice 
paulio ampliata, con^^exa, dava, nitida, antennis (basi esceptis), pedibiis 
posticis quatuor, pectore abdoinineque (hujus apice excepto) nigris ; 
thorace traiisversim sulcato, sulco in mare disci medio magis pro- 
funde excavato 5 elytris tenuiter punctatis. Long. 3-3^ lin. 

Mm, Antennarum articiilo basali incrassato, abdominis segmento anali 
tiilobato, lobo intermedio alteris iongiore, sat profunde coneavo- 
excavato. 

Fmm, Abdominis segmento anali apice sinuato. 

Eah, Tonga Islands. 

' AntenncB filiform, neaTly three fourths the length of the body, 
the’ basal joint in the male strongly thickened. Thorax nearly 
twice as broad as long ; sides nearly straight and slightly diverg- 
ing from the base to beyond the middle, thence rounded and con- 
verging towards tbe apex ; disk transversely excavated, the 
sulcatioii in the male more broadly and deeply excavated on the 
middle disk. Elytra narrowly oblong, slightly dilated posteriorly, 
very finely punctured. 

Separated from A. nigrosculata by the flarous scutellum and by 
the thoracic sulcation extending entirely across the disk ; the 
apical abdominal segment in the female is also differently formed. 

19. Aulacophora nigroscutata. Auguste oblonga, postice paulio 
ampliata, convexa, flava, nitida, pectore, abdomine scutelloque nigris ; 
thorace transverse, disci medio transversim excavato, sulco utrinque 
abbreviato ; elytris tenuiter punctatis. Long. 3 lin. 

Mm. Thoracis sulco profunde impresso 5 abdominis segmento anali tri- 
lobate, lobo intermedio profunde excavato. 
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Fmm. Abdominis segmento anali apice rotundato^ medio processu ob“ 
loiigo retrorsnm producto armato ; pygidio apice emarginato. 

Mah, Gilolo ; AmboyDa (Wallace). 

Aiitenn® filiform. Thorax nearly twiee as broad as long ; sides 
parallel from tbe base to beyond the middle ; disk convex, deeply 
impressed with a large transverse excavation, wbicli terminates on 
either side some distance before reaching tlie lateral margin ; this 
excavation is less deeply impressed in the female ; in this sex on 
either side, between the excavation and the lateral border, is a 
small fovea. Elytra oblong, dilated posteriorly, convex, finely 
and rather closely punctured. 

20. Aulacophora ’W’aluacii. Subelongato-ovata, postice ampliata, 
com’^esa, flava, nitida, pectore abdomineqiie nigris, sciitello femoribus- 
que posticis quatiior nigro-piceis ; thorace transversim sulcato ; ely- 
tris siibnitidis, minute punctatis. Long. 4 lin. 

Has. Thoracis sulco medio profunde excavato; antennis filiformibus, 
articulo prirao sat valde incrassato ; abdominis segmento anali tri- 
lohatOj lobo intermedio oblongo, profunde excavato. 

Fmm. Abdominis segmento anali apice emarginato, iiicisura transverso- 
qnadrata, basi angulato-producta. 

Sal). Timor (Wallace)* 

AntennsB filiform, about four fifths the length of the body, 
basal joint strongly thickened in the male; anterior half of 
iabrum nigro-piceous. Thorax nearly twice as broad as long; 
sides more o'r less distinctly sinuate and slightly diverging from 
the base to beyond the middle, thence obliquely rounded towards 
the apex ; upper surface finely bnt distinctly punctured on the 
sides, impressed across the middle with a nearly straight trans- 
verse snication, which is of nearly eqnal depth for its whole course 
in the female, but which is much broader and more deeply exca- 
vated on the middle disk in the male. Elytra subnitidous, not 
distinctly excavated below the basilar space, minutely punctured. 

This insect in coloration closely resembles A. but 

the four posterior thighs alone are nigro-piceous, the middle disk 
of the thorax is more deeply excavated in the male, and the 
emargination at the apex of the abdomen in the female is of an 
entirely different form. I only know three specimens, two males 
and one female, all from Timor, 

21. AtruACOBHOBA COEOTBA, Baly^ 'Gist Mnt. ii. p. M5. 

Oblonga, posttce paullo ampliata,' convexa, fiava, labro, pectore abdomi* 
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neque nigris ; thorace transversim sukato ; elytris tenaiter pimctatis. 
Long. 3|-4 lin. 

Var. A. Elytris nigro-piceis, anguste fiavo4iml)atis. 

A. robosta, Dwmts* Notes Leyd. Mus, vi. p. 124. 

Jibs. Antennarum articulo basali incrassatOj intiis compressor carinato ; 
faseie utrinque infra antennas tuberculo compressor subconicoj meclio- 
que lamina bievi, pubenigro circumdataj instructa ; telo apicebastato ; 
abdominis segmento aiiali trilobatOr lobo intermedio profunde longi- 
tudinaliter sulcato. 

Jhsm. Abdominis segmento anali late coneavo-emarginatOr emargina- 
tionis medio dente brevi instructo. 

Mad. Assam ; Siam {Mouhof) ; Celebes ; Ceram ; Timor ; Sulu 
Islands ; Flores (Wallace) ; var. Wagaiou (Wallace); New 
Guinea (v. Mosenberg). 

Antennae filiform. Thorax twice as broad as long; sides 
rounded, nearly straight at the base; upper surface deeply 
groored just behind the middle, the sulcation nearly straight. 
Elytra oblong, slightly dilated posteriorly, convex, not depressed 
below the basilar space, finely punctured* 

Yar, A at first sight is very dissimilar to the type, and has 
been described by M. Euvivier as a separate species ; it agrees, 
however, so closely in structural characters that I cannot but 
place it under the same specific head. 

22. Atjlacophoea foteicoulis, Ktiste>\Kdf. Mitr. xrvMi. p. 100. 

Oblonga, postice paullo ampliata, convexa, fiava, nitida, pectore abdomi- 

neqiie (ano excepto) nigris ; thorace transversim sulcato, sulco medio 
angulato, magis fortiter exeavato; elytris tenuissiine punctatis. 
Long, lin. 

Mm. Antennaruia articulo basali in erassato; thoracis sulcomedio ampliato 
et profunde exeavato et margine postico utrinque tuberculo conico in- 
strueto ; abdominis segmento anali trilobato, lobo intermedio oblongo, 
profunde longitudiaaliter concavo. 

Fmm. Abdominis segmento anali apice breviter sinuato ; disco utrinque 
concavo-exeavato, pygidio apice emarginato* 

‘ Mad. Southern Europe ; Northern Africa j India, 

The peculiar sculpture of the thorax, combined with the form 
of the anal segment of the abdomen in either sex, will distinguish 
this species at once from its congeners. 

23. AraAOOPHOBA similis, Oliv. Mut. vi. p. 624?, pi. 2. £ 23. 

A. femoraiis, MoUch. Etud. Bnt^ 1857, p. 37. 

Elongato-ovata, postice ampliata, fiava, nitida, pectore abdomineque 
(ano flavo plerumque excepto), nigris; pedihus posticis quatuor plus 
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miiiusve nigris ; tliorace’ transversim sulcato, sulco medio sinuato ; 
elytris tenuiter sat crebre punctatis. Long. 3-3| lin« 

Var. A. Pedibus flavis. 

Rliaphidopalpa flavipes^ Jac. Notes Leyden 3Ius. v. p. 202. 

3fas. Thoracis sulco transverso medio profunde excavate j abdominis 
segmeiito aiiali trilobatO;, lobo intermedio obiongo, profunde longitu- 
diiialiter exeavato. 

FcB7n. Abdominis segmento anali bilobato, lobis concavis. 

Mah. Mantcliuria; Japan; Northern India, China; Canton; 
Cochin China ; Alalay Archipelago. 

The male of the present species is very similar in form and in 
the structure of the anal abdominal segment to the same sex 
of A. foveieoUis and of A. ahdominalis ; the four hinder legs are 
usually stained more or less with nigro-piceous, although in some 
specimens from Canton they are entirely flavoiis ; it may he 
known, however, by the thorax being less deeply excavated. The 
female is at once distinguished by the deeply bilobate anal segment 
of the abdomen. 

This species is very widely spread, and is often confounded in 
collections with A. Hornst. 

24. Aulacophoratetraspilota. Elongato-ovata, postice ampliata, 
pallide f ava, nitida ; peetore abdomineque nigris ; thorace lateribus 
rotundatis, basi fere rectis, disco transversim sulcato ; elytris tenuiter 
punctatis, utrisque puncto subbasali macuiaque transversa pone 
medium, nigris. Long. 2J lin. 

Mm. Abdominis segmento anali trilobato, lobo intermedio oblongo, 
profunde concavo. 

Lcem. Abdominis segmento anali apice obtuse truncate. 

Hob. B at chi an ; Amboiua; Qr^olo (Wallace). 

Antemice filiform, equal to the body in length in the male. 
Thorax about one half broader than long ; sides rounded, nearly 
straight from the base to beyond the middle ; disk rather deeply 
transversely snlcate. Elytra finely hut distinctly punctured; 
each elytron with a small round spot immediately below the 
middle of the basal margin, together with a second, transverse^ 
placed obliquely a short distance below the middle, black. 

25. Auuacophora octomaculata. Late ovata, postice ampliata, con- 
vexa, pallide fiava, nitida; peetore abdominisque segmentorum maeulis 
(his triseriatim dispositis) nigris ; thorace lateribus a basi fere ad apicem 
subrectis, angulis acutis, disco utrinque transversim exeavato ; elytris 
tenuiter sed distincte punctatis ; utrisque maeulis quatuor (2, 2 trans- 
versiin dispositis) nigris. Long. 3 lin. 
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Mas. Abdominis segmento anali trilobato, lobo intermedio oblongo- 
qiiadrato^ concavo. 

F(Em. Abdominis segmento anali apice obtuso. 

Mai). iN'ortliern India. 

E 3 ’es black, vertex with two small piceoiis spots, sometimes 
obsolete ; anteniiJB filiform. Thorax about one half broader than 
long ; sides slightly diverging, and almost straight from the hase 
nearly to the apex ; the anterior and posterior angles acute ; 
upper surface broadly and deeply excavated transversely on either 
side, the excavation extending nearly across the entire disk. 
Elytra subquadrate-ovate, dilated posteriorly ; moderately convex, 
distinctly but not very closely punctured ; each elytron with four 
large black patches, placed obliquely in pairs, two at the base and 
two below the middle; of tbe upper pair the first, near the 
suture, is attached to the basal margin, the other is p)laced Just 
below the humeral callus ; the outer one of the lower pair is 
attached to the lateral margin. 

26. Aulacophora excavata. Oblongo-ovata, postice paullo am- 
pliata, fiava, nitida ; thoracis disco sat profimde excavato ; elytris 
subaitidis, tenuiter subcrebre punctatis, nigro-cyaneis ; tibiis apice 
tarsisque infuseatis. Long. 4J~5 lin. 

Mas. Abdominis segmento anali profunde trilobato, lobo intermedio 
alteris paullo longiore, oblongo, apice truiicato, concavo. 

Fcem. Abdominis segmento anali bilobato, lobis apice incurvatis, pygidio 
apice angulato-emarginato. 

Mob. India. 

Antemi® filiform. Thorax abont one half broader than long; 
sides nearly parallel and slightly sinuate from tbe base nearly to 
the a|3ex ; middle disk deeply excavated transversely, the hinder 
margin of the excavation ohsoletely trisinuate. Elytra finely 
punctured. 

early allied to A. impressa^ Eahr., its thorax less deeply ex- 
cavated, the excavation different in form, tbe elytra iinicolorous, 
and the under surface of the body entirely flavous. 

27. Aitlacobhoba coeeejg, Mormt. ScJirift. BerL Ges. viii. 
1788, p. 5, t. i- f. 7. 

Aulacophora varians^ var. B ?, Chapuis^ Ann, Boo, Enf, Belg. t. xis. p. c. 

Subelongata, postice paullo ampiiata, convexa, sordide flava, nitida; 
ociilis magxiis; pectore, abdomine pedibusque nigris, vertice plus 
minusve, clypei margine antice labroque nigro-piceis; scutello piceo ; 
tborace Igevi, sat profunde transversim sulcato ; elytris minute punc- 
tatis, subaitidis. Long. lia. 
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Var. A. Pedibus anticis flavis. 

Has. Abdominis segmento anali trilobate, lobo intermedio qnadratOj 
piano. 

Abdominis segmento anali integro^ obtuso. 

Hal, Java; Sumatra; Philippine Islands ; Tondano; Tringano; 
Cambodia; India. 

Antennae filiform, equal to tlie body in length in the male, 
rather shorter in the female ; anterior margin of elypeos, together 
with the entire labrum, nigro-pieeous ; vertex also stained 
more or less with the same colour. Thorax about one half 
broader than long; sides very slightly diverging and ohsoletely 
sinuate from tbe base to beyond the middle, thence converging 
and slightly rounded towards the apex ; disk smooth, deeply im- 
pressed transversely immediately behind the middle, the sulcation 
nearly straight. Elytra convex, not excavated below the basilar 
space, minutely punctured. 

This species closely resembles A. lieolor in general form and in 
the structure of the anal segment of the abdomen in both sexes ; 
in addition, howmver, to the uniform coloration of the elytra, the 
nigro-piceous lahrum and anterior margin of the clypeus will 
separate it from all the varieties of that species. 

28. Aijlacophoea bicoloe, Weher, Ohs. Mif. 1801, p. 56; 
Fair. 8^st. FI. i. p. 482. 

Subelongata, postice paullo ampliata, convexa, nigra, nitida; capite, 
thorace scntelloque flavis aut fulvis ; pedibus anticis femoribusque 
intermediis sordide favis, plus minusve piceo tinctis ; elytris opacis, 
uigris, macula parva basali apieeque fulvis. Long. 4-5 lin. 

Var. A. Corpore subtus toto fulvo. 

Var. B. Eljtris nigris, apice marginibus laterali et suturali et interdum 
fascia intemipta prope medium fulvis. 

Var. C. Elytris rufo-fulvis, dimidio apicali et utrisque maculis duabus 
infra basin, nigris ; pedibus anticis quatuor fere totis sordide fulvis. 

Var. D. Elytris fulvis, utrisque maculis transversis irregularibus duabus, 
una ad basin, altera vix pone medium positis, nigris; pedibus ut in typo. 

Var. E. Elytris flavis aut fulvis, utrisque maculis duabus, infra basin 
transversim positis, fasciaque transversa vis pone medium, utrinque 
abbreviata, nigris. 

Aulacophora sesnotata, Chapuis^ Ann. See. But. Belg. t. xis. p. c. 

Var. E. Corpore fiavo, oculis nigris. 

Var. Q. Minor; corpore flavo, elytris nitidis. 

Mas. Abdominis segmento anali trilobate, lobo intermedio quadrato, 
leviter concavo. 

F<jem. Abdominis segmento anali integro, obtuso. 
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Edb. Type, Sumatra, Java; var. A, Celebes, Gilolo, Tlores ; 
var. E, C, and B, Java; var. E, Java, Pliilippines, Lorabock ; 
var« E, Ceylon ; var, G, Celebes. 

The above species is very nearly allied to A. eoffem^ TIornst., 
agreeing closely in form and structural characters. The bead in 
the male of the present insect is narrow and the eyes are larger and 
more prominent, and the apical surface of the intermediate lobe 
of the anal segment of the abdomen is slightly concave instead 
of plane. A, Ucolor^ however, although extremely variable in 
coloration, always has the low-er edge of the clypeus and the 
entire lahrum concolorous with the upper face ; in A, cqfem, on 
the contrary, these parts are nigro-piceous or black. 

29. AuIiACOPHOEa irianiVESTis, Boisd. Voy. de VAsti'oL p. 548. 

SuheloBgata, postiee paulio ampliata, convexa, fuiva, nitida ; tibiis apice, 

tarsis antennaruraque articulis mteiraediis piceis ; abdomine elytrisque 
nigris, his s^neo tinetis; thorace lateribiis a basi fere ad apicem 
rectis, disco sat fortiter trausversim sulcato, sulco utrinque magis 
distincte impresso. Long. 3f lin. 

Mas. Abdominis segmento anali trilobato, iobo intermedio alfceris lon- 
giore, transverse- quadrate, plano^ apice truncate. 

Hal, Eiji Islands, a single specimen, 

' Antennse nearly equal to the body in length, slender, filiform. 
Thorax neaidy twice as hroad as long; sides straight and parallel, 
obliquely converging near the apex. Elytra narrowly oblong, 
slightly dilated posteriorly, convex, distinctly punctured. Ex- 
treme apex of the abdomen pieeous. 

30. Aulacophora Dow-nesi. Ovata, postice ampliata, nigra, nitida, 
capite, thorace, scutello pedibusque flavis; tiioraee lateribiis ante 
medium obtuse angiilatis, disco modice transversim siilcato; elytris 
tenuiter punctatis, plaga magiia basali, trigonata, commuiii, fiava. 
Long. 2|—31in, 

Mas, Abdominis segmento anali trilobate, lobo intermedio late oblongo- 
quadrato, piano. 

Fmm, Abdominis segmento anali apice siniiato. 

Mob, India, Bombay (Br. Ezra Downes), 

Antennm filiform. Thorax about one half broader than long ; 
sides obtusely ungulate before the middle, nearly straight pos- 
teriorly ; upper surface transversely sulcate, the sulcation less 
deeply impressed than in most other species of the genus. 
Elytra dilated posteriorly, moderately convex, verv finely ])unc- 
tured. 
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In tlie two specimens "before me the flavous patch on the eljtra 
varies in extent 

31. Aulacophora antennata. Anguste ovata, postice ampliataj 
convexa, rufo-fulva, nitida ; antennis flavis, pectore rariiis pedibusque 
piceis; elytris coavexis, infra basin prope suturam transversim excavatis^ 
nigris, tenuissime punctatis 5 thorace lievi, sat profuiide transversim 
salcato. Long. 4-4 J liii. 

Has, Antennarum articulo nltimo incrassato, apice oblique siiiuato- 
emarginatOj deute acuto armato ; abdominis articulo anali triiobato, 
lobo iutennedio transverso-quadrato, disco concavo. 

Fosm, Antennarum articulo ultimo non incrassatOj abdominis segmento 
anali late truncato^ obsolete sinuato. 

Var. A. Pedibus fulvis. 

Java; Singapore; Borneo, Sarawak 

Antennae filiform, tbe apical joint in the male thickened, its 
apes obliquely emarginate and armed with a short acute tooth ; 
labruni and mouth coiicolorous with the upper face. Thorax 
nearly twice as broad as long ; sides nearly straight and very 
slightly diverging from the base to just beyond tbe middle, thence 
obliquely converging towards the apex, anterior angle obliquely 
truncate, armed laterally with a small obtuse tooth; upper 
surface smooth, with a few scattered punctures on either side 
behind the anterior angle ; transverse groove nearly straight, 
deeply impressed. Elytra dilated posteriorly, convex, transversely 
excavated below^ the basilar space, minutely but not closely 
punctured. 

32. AiTLACOPHOEA LirTEICOE]S-IS, M32\ 

Late ovata, postice ampliata, thorace sat profunde transversim sulcato, 
lateribus obtuse rotuiidatis ; elytris tenuissime punctatis. Long. 4 lin. 

Var. A. Nigra, nitida ; thoracis lateribus angustis aiitennisqiie paliide 
flavis ; elytris rufis, apice nigris ; tarsis interdiim rufo-piceis. 

Var. B. Thoracis lateribus disco coucoloribus, cteteris ut in var. A. 

Galeruca luteicomis, Fabr, Syst. EL i. p. 482. 

Var. C. Elytris totis rufis^ caeteris ut in varr. A et B. 

Aulacophora simplicipennis, Clark, Ami, ^ Mag, Nat, Hist, ser. 3, xv» 
1865, p. 145. 

Var. B. Nigra, antennis (basi exceptis) paliide fiavis. 

Var. E. Tota flava. 

Bias. Antennarum articulo ultimo incrassato, apice emarginato ; abdo- 
minis segmenti analis lobo intermedio piano, transverso-quadrato 
angulis anticis obtusis. 
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Fmi, Abdominis segmento anali transversim emarg'inato, trilobate, lobo 
intermedio brevi, truncato, lobis iateralibus subacutis, apice incurvatis. 

B^ab, Malay Peninsula, Singapore, Penang, Tringauo, Malacea ; 
Borneo, Sarawak ; Sumatra {Wallace) . 

Tliis yariable insect in point of coloration is, owing to tlie 
dilated apical joint of its antennae in the male and to the peculiar 
emargination of the anal segment of the abdomen in the female, 
one of the best defined species of the genus ; the formation of 
the anal segment of the abdomen will at once distinguish the latter 
sex from all others known to me of the genus. Aitlacopliora 
antennata^ described in the present paper, is the only insect with 
which the male can be confounded ; in the male of M. antennata 
the body is larger and narrower, the dilated apical joint of its 
antennae is differently notched at the apexj and the intermediate 
lobe of the atial segment is concave, not plane as in luteicornis. 
The apical segment of the abdomen in the female of At. anten- 
nata is not emarginate. 

33, Aubacophora Stevensi. Angiiste ovata, convexa, pallide dava, 
nitida, seutello nigro-piceo, oculis nigris; thorace transversim sulcato; 
elytris tenuissinie punetatis, basi extrema, sutura, apice, nec non linea 
submarginali, a basi fere ad apice na extensa, nigris. Long. 3i-4 iin. 

Mas. Antennarum articulis 3®-5”^ incrassatis i abdominis segmento anali 
trilobate, lobo intermedio oblongo-quadrato, profimde concavo. 

Fmm. Antennis filiformibiis 5 abdominis segmento anali apice sinuato. 

Bah. Ceylon ; India, Dinapore. 

PVont impressed on either side with an o’^al fovea in the male. 
Antennse in the same sex with the second joint very short, tur- 
binate, the following three thickened ; the third compressed, tri- 
gonate, its antero -external angle very acute ; the fourth more 
strongly thickened, oblong-ovate ; the fifth slightly compressed, 
subtrigonate, its outer edge armed near the apex with a short 
acute tooth, its upper surface excavated. 

34. Aulacophora Duboulayi. Auguste oblonga, postice paullo 
ampliata, convexa, dava aut fulva, nitida, collo iitrinque nigro, tibiisad 
apieem tarsisque nigro-piceis ; thorace transversim sulcato; elytris 
tenuissime, suberebre punctatis, viridi-seneis. Long. 3-3| lin. 

Mas. Antennarum articulis tertio ad sextum dilafcatis, fronte utrinque 
intra oculum foveolata ; abdominis segmento anali trilobato, lobo in- 
termedio oblongo-quadrato. 

Fmm. Antennis dliformibus nigris, basi fulvis^ abdominis segmento 
anali apice ieviter sinuato. 

Bah. Western Australia (Duimhy). 
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Upper portion of front in tlie male impressed just witliin tlie 
eye witli a large round fovea ; antennae in the same sex entirely 
flavonSjthe second joint very short, moniliform, the third thickened, 
STibtrigonate, its ant ero- external angle armed with a long acute 
tooth, the fourth joint strongly thickened, compressed externally, 
eq^ual in length to the third, the fifth shorter than either of the 
preceding, compressed and dilated externally at the base ; an- 
tennae in the female simple, filiform. Thorax transverse, trans- 
versely sulcate, more deeply excavated on either side the median 
line ; its surface smooth, impunctate ; sides nearly straight and 
parallel, slightly converging anteriorly. Elytra narrowl}' ohlong, 
parallel, very finely punctured. 

This species is separated from^, smm'a^dipemnSj Du-V. (viridi- 
pennUj Chap.), by the dilated joints of the antennm in the male 
sex. 

Wemales of which tlie males are unlmown to me, 

35. Aulacophoea. tjnicoloe, Jac. Notes Leyd. Mus , v. p. 201. 

Ovata, postice ampliata;, convexa, fiava, nitida j thorace sat profunde 

transversim sulcato j elytris infra basin transversini depressis, tenuiter 
puBCtatis. Long. 5 Un. 

Fcem, Abdominis segmento anali integro. 

JNal. Saleyer. 

This insect, of which Mr. Jacoby has kindly sent me a specimen, 
exactly resembles A, Boisduvali in size, form, and sculpture, only 
differing in the uniform flavous coloration of the wdiole body ; 
whether it is a distinct species or only a local form of A, Boisdu^ 
mli it is impossible, in tlie absence of the male (which is at 
present unknown), to determine. 

36, Aulacophora nigrosignata. Auguste ovata, postice ampliata, 
flava, nitida; pectore abdomiiieque nigris; thorace transversim sulcato, 
sulco medio suhinterrupto ; elytris subnitidis, tenuiter pmictatis, 
ntriaque plaga basali transversa, utrinque abbreviata, fasciaque pone 
medium, interdum ad suturam abbreviata, nigris. Long. 4-4 1 iin. 

Ecew. Abdominis segmento anali apice integro, obtiiso. 

Ilal. Elores {Wallace). 

Antennse nearly three fourths tlie length of the body, filiform. 
Thorax nearly twice as broad as long ; sides nearly straight and 
slightly diverging from the base to beyond the middle, thence 
converging towards the apex; upper surface finely but distinctly 
punctured on either side in front; disk deeply sulcate transversely, 
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tlie seI cation less deeply impressed in its middle. Elytra sub- 
nitidoiis, minutely punctured ; on eacli elytron are several feint 
longitudinal sulcatioBs. 

37. Aulagophoba Lewisii. Auguste ovata^ postice ampliata, con- 
vexa, rufo-fulva, nitidaj abdomine nigro-piceo ; tliorace vix pone 
medium transversim suieato ; elytris nigris, infra basin non excavatis, 
minute punctatis. Long. 3 lin. 

Abdominis segmento anali integro. 

Mai. China, Hongkong {Leiois). 

Thorax nearly twice as broad as lotig; sides nearly straight 
and parallel from the base to beyond the middle, thence converging 
towards the apex ; disk smooth, impressed just behind the middle 
with a nearly straight transverse sulcation. Elytra not depressed 
transversely below the basilar space, minutely punctured. 

At first sight very close to A. nigri^emvk^ but at once to be 
known by the different coloration of the under surface of the 
body, by the pale legs, and by the absence of the subbasilar de- 
pression on the elytra. Although from so widely different a 
locality, it is just possible that this insect may be the female of 
A* nigriveBtiSj Boisd. 

38. Aulacophora semilimbata. Auguste oblongo-ovata, convexa; 
fiava, nitidaj antennis (basi exceptis),tibiis apice tarsisqne nigro-piceis ; 
abdomine piceo tincto j thorace profunde transversim siilcato 5 elytris 
convexis, infra basin excavatis, nigris, nitidis, limbo suturali, nec non 
margine externo, liis ante medium obsoletis, flavis. Long. 3J lin. 

Hrm. Abdominis segmento anali obtuso, obsolete sinuato* 

Mai. Hew Guinea, Horey {Wallace). 

AntennsB slender, filiform, the basal joint fiavous. Thorax 
nearly twdee as broad as long; sides distinctly angiilate; disk 
transversely impressed with a deep sulcation, which is rather 
more strongly excavated on either side the median line. Elytra 
oblong, slightly dilated posteriorly ; convex, distinctly excavated 
on the suture below the basilar space, shining, impunctate. 

39. Aulacophora Duvivieri. Anguste ovata, postice paullo am- 
pliata, convexa, fiava, nitida ; pectore, abdomine pedibusque poste- 
rioribiis nigris, anticis piceis ; tborace quam longo fere duplo latiore, 
transversim suieato, sulco prope marginum fere obsoleto; elytris 
minute punctatis. Long. 4 lin. 

Var. A. Tibiis tarsisque inter medi is piceis. 

Fcem. Abdominis segmento anali apice late emarginato, leviter bisinuato. 

Mab. Java; Malacca. 
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AnteiinsB filiform ; labrum concolorous with tlio upper face, 
Tliorax nearly twice as broad as long ; sides nearly straight and 
parallel from tlie base to beyond the middle, thence obliquely 
converging towards the apes ; dish transversely excavated across 
the middle, the sulcation nearly obsolete near the Literal margin. 
Elytra naiTowly oblong, slightly dilated posteriorly, convex, not 
excavated below the basilar space, minutely punctured. 

40. Aulacophoka excisa. Ovata, postice ampliata, convexa, flava, 
nitida; pectore abdomineque (hoc apice excepto) nigris; femoribas pos- 
ticis qiiatuor piceo-nigris ; thorace sat profunde transversim sulcato ; 
elytris minute punctatis. Long* 34 lin. 

Var. A. Antennis extrorsum pedibusque posticis quatuor nigris, pedibus 
anticis piceo tinctis. 

Fmm, Abdominis segmento anali apice bilobato, lobis planis, ad apicem 
incurvatis. 

Mah. Celebes ; Elores; var. A, Kew G-ainea {Wallace). 

Antennae slender, filiform, nearly two thirds the length of the 
body, the outer half slightly stained with pieeoiis ; labrum 
piceous. Thorax transverse ; sides nearly straight and parallel 
from the base to beyond the middle, tbenee converging towards 
the apex, the posterior angle obtuse ; dish deeply impressed across 
the middle with a transverse groove. Elytra minutely, but not 
closely punctured. Apical lobes of abdomen plane, separated by 
a broad deep incision. 

The peculiar form of the apical segment of the abdomen in the 
female (the only sex hnown to me) will at once separate this 
species from its allies, 

41. Aulacophora Mouhoti. Auguste ovata, postice ampliata, 
couvexa, fiava, nitida ; pectore abdomiueqiie nigris, scutello nigro- 
piceo ; thorace sat profunde transversim sulcato j elytris minute sub* 
crebre punctatis. Long. 3 lin. 

Fcem. Abdominis segmento anali trilobate, lobis sequilongis, intermedia 
apice emarginato. 

Sah. Cochin China ; Malacca, 

Antennso slender, filiform, more than half the length of the 
body, stained with piceous. Thorax transverse ; sides nearly 
straight and parallel from the base to just beyond the middle ; 
dish deeply transversely suleate. Elytra minutely punctured. 

The above insect, of which I hnow only the female, agrees with 
A, luieicornis in the anal segment of its abdomen being trilobate, 
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but differs in tbe narrower form and in tlie intermediate anal 
lobe being nearly eq^iial in length to the lateral ones. 

42, Aulacophora costatipennis. 0\^ata3 postice ampliatajconvexaj 
rufo-fiilva, nitida; thorace satprofunde transversim suicatO; lateribus 
angulatisj elytris infra basin leviter transversim depressis, nigris, 
elevato-vittatisj iiiterspatiis punctatis. Long. 3| lin. 

Fmm, Abdominis segmento anali apice obtuso. 

Mab, ? A single specimen, my collection. 

AIltelln^B slender, filiform. Thorax nearly twdee as broad as 
long ; sides straight and diverging from the base to beyond the 
middle, thence obliquely converging towards the apexj disk mi« 
mitely punctured on either side, deeply transversely silicate. 
Elytra broadly ovate, dilated posteriorly, convex, slightly depressed 
transversely below the basilar space ; each elytron with nine 
distinctly elevated longitudinal costse, their interspaces minutely 
punctate. 

Nearly allied to A. Batesi^ Jae., and A» anclw7^a^ Eedt. ; its 
elytra nitidous, entirely black, and distinctly depressed^below the 
basilar space. 


G-enus Psetjdocophoba, Jacoby , 

PsKDDOCOPHORA BRUNNEA. Ovata, postice ampliata^ valde convexa, 
pallide fulvo-picea, nitida, pectore, abdomine pedibusque posteiioribus 
quatuor nigrisi tborace leviter transversim sulcato, lateribus angulatis; 
elytris distincte punctatis. Long, 3 lin. 

Sab, Celebes (Wallace). 

Antenna filiform. Thorax rather more than one half broader 
than long ; sides distinctly produced and angulate before the 
middle; disk impressed transversely with a shallow Bulcatiou, 
Elytra broadly oblong-ovate, dilated posteriorly, convex, distinctly 
punctured, the puncturing nearly obsolete on the hinder disk. 

In the typical species of the genus, as well as in the present 
one, the prosternum is distinct and neaifiy equal in height to the 
coxse ; this character is not mentioned by Mr. Jacoby, 

Genus Paridea. 

Corpus ovatum, postice ampliatum. Caput exsertum; oculis rotmidatis, 
integris; antennis filiformibus. Tkorass transverso-quadratus, dorso 
transversim sulcatns. Blytrorum epiplmra a basi ad medium extensa. 
Bedes simplices; tibiis apice spina brevi armatis ; t arsis posticis arfciculo 



MR. J. S, BALT ON SOME SPECIES OE GALERECTM. 2'7 

basali ad duos seqiientes sequilongo ; unguiculis appendiculatis. Pro- 
sternum coxis anticis occultum ; acetabulis anticis apertis. 

Type 'Baridea tlioracim. 

Closely resembling Aulacopliora in general form, separated by 
the prolonged elytral epipleura and by the appendicalated claws. 

Paridea thoeacica. Ovata, postice arapliata, convexa, flava^ 
nitidaj pectore abdominisque maculis nigris j capite thoraceque rufo- 
fulvis; antenuis (basi exceptis) nigro-piceis; thorace quam longo latiore, 
lateribus fere parallelis, sinuatis, disco profun de transversim excavato; 
eiytris teniiiter sed distincte punctatis, utrisque plaga basali siibrotun- 
data, alteraque pone medium, transversa, nigris. Long. 2^ lin. 

Posm. Abdominis segmento anali integro, obtuso. 

JSab, India. 

Antennse rather slender, filiform. Thorax about one fourth 
broader than long ; sides parallel and rather deeply sinuate from 
the base to beyond the middle, very slightly dilated before the 
latter j disk smooth, broadly and deeply excavated transversely, 
more deeply excavated on either side. Elytra dilated posteriorly, 
finely but distinctly punctured. Abdominal segments stained 
with black on either side. 

Grenus JEnidea, Balt/. 

iENiDEA FACIALIS. Elongata, flavo-fulva, nitida; thorace Isevi, disco 
Icviter transversim exca^ato ; lateribus a basi ad ultra medium diver- 
gentibus, bine ad apicem rotundato-convergentibus j eiytris parallelis, 
puncto humerali suturaque basi, nigris. Long. 4 lin. 

Mas* Eacie infra antennas lamina transversa trigonata, antrorsum pro- 
ducta armata j clypeo transverse, tumido, apice superior! bispinoso 5 
antennarum articulo tertio subtus emarginato. 

Mab. Ceylon. 

Clypeus in the male transversely swollen, its anterior border 
emarginate, its upper edge free, bispinose ^ face below the antennae 
armed with a large, transverse, horizontal, triangular plate, its 
apex acute ; antennse in the same sex robust, the third joint sinuate 
beneath. Thorax about one half broader than long ; sides straight 
and diverging from the base to beyond the middle, thence con- 
verging towards the apex. Elytra finely punctured. 
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A Synopsis of tlie G-enera of tbe Qhalcididcs, Subfamily Mucha- 
rincc ; with Descriptions of several new Genera and Species 
of Chalcididw and TenthredinidcB. By 'W * P. Kieby^ 
Assistant in tlie Zoological Department, British Museum. 
(Communicated by Dr, J. Mueie, F.L.S.) 

[Read 17tli June, 1886.] 

(Plate I.) 

Sy nopsis of the Genera q/Eucliarinaa. 

I liave here attempted to give a generic revision of tbe sub- 
family MiwharinaBy wbicli incdudes some of tbe most beautiful 
and remarkable species of the Cbalcididse. With few exceptions, 
tbe species are extra-European, and appear to be most numerous 
in Tropical America and Australia. Tbe species in tbe British 
Museum represent at least fifteen well-marked genera, of which 
only ten have been previously characterized. I have selected 
only tbe most salient characters of each genus ; for minute and 
detailed characters are unnecessary in the present imperfect 
state of our knowledge of the subfamily. 

Tbe Eucbarinfo are large, strongly-sculptured, metallic-coloured 
Cbalcididse ; tbe abdomen is always more or less petiolated, and 
is frequently raised and compressed, giving tbe insects some 
resemblance to tbe Cynipidse. Prom the JBerilampincd, to which 
they have some resemblance, they may he distinguished by the 
longer petiole, the absence of the stigmatic nervule, <fec. 

List of Genera of Eucharin®, with indication of Types, and 
characters of new Genera. 

1, ExrcHABis, Latr., 

Mist. Wat. Crust. Ins. xiii, p, 210 (1805). 

Type, Cyyips auscemeys, Mahr. 

Cynips adaeeiidens, Mahr. Mant. Ins. i. p. 251. n, 1 (1787). 

Eucliaris Kollari, Morst. Verh. Ver. Mheinl. xvi. p. 91. n. 25 
(1859). 

Details : Westw. Thes. Mnt. Oxon. pi, xxviii. f. 15, a-i (1874), 

Kah. Europe. 

Panzer (Paun. Germ. Heft 88, pL 10) represents the legs as 
yellow, saying only “ antennae tarsorumqiie ungute nigrm ; ” and 
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Ills iBsect tlms appears to differ from tnat of Fabricius, wbo says 
pedes paliide femoribus basi nigris.” Eorster regarded them as 
distinct; and as Fabricins merely gave a brief diagnosis in his 
Syst, Piez. p. 157, and this apparently founded on PanzePs 
figure, Pdrster was not unnaturally misled into redescribing and 
renaming the Pabrician instead of the Panzerian insect. 

2. Obasema, Oameron^ 

JBiol. Gentr.-Amer.y Eym. p. lOli (1884). 

Type, Obasema elayipes. Gam. 

Orasema stramineipes, Cam. 1. c. p. 105 (1884). 

Orasema flavipes, Gam. oj}. cit* pi. v. figs. 20, 20 a-c, pi. vi. figs. 
18, 18 (1884). 

JEab, Panama. 

There seems to he some error about this species, as the descrip- 
tion does not well agree with the figure. Judging by the figure, 
I would refer JEucharis festim^ Pabr., E, ra^o^ Walk., and 
Bcliizaspidia maeulata, Westw., to this genus. All these are 
South-American insects. 

8. Tbicobyjta, gen. nov. 

Male. Antennse 11 -jointed, thick, moniliform, striated and 
finely pubescent; scape short; second joint short and trans- 
verse ; third joint four times as long as broad, much thickened 
beyond the middle; fonrth narrower, longer than broad; the 
remainder gradually decreasing in length, but not in width, to 
the ninth ; the tenth shorter and narrower than the ninth, and 
the eleventh minute. Head and thorax coarsely punctured, 
moderately pubescent ; scutellum gibbous, but not produced ; 
petiole longitudinally striated, moderately broad, about two thirds 
as long as the abdomen. Abdomen about four times as long as 
broad, tapering at both ends, and rather finely punctured ; first 
joint of tarsi very thick, and much longer than all the rest put 
together. 

Type, Extchaeis Iello, Walh. 

Eucharis Iello, Walh. Mon. Glialc. ii. p. 12 (1889). 

Details : Maliday^ EntomoL i. pi. P. figs. 8, 3 5 (1842), 

Sah. Tasmania. 
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4. Metagea, gen. hoy. 

Male, AntennjB nearly naked ; tke third joint four times as 
long as broad, and gradually tliickened to the extremity ; the 
remainder thickened at the extremity, and gradually decreasing 
in length to the eighth, which is only slightly longer than broad ; 
the rest broken off; petiole short. iFirst joint of the tarsi as 
long or longer than all the rest together, but not thickened. 
Abdomen obtuse at tip. 

Type, Euckabis Zalates, Walk, 

Eucharis Zalates, Walk. Mon. CJialc. ii, p. 13 (1839). 

Eetails : Maliday^ 'Entomol. i. pi. P. figs. 4, 4 a-c (1842). 

Mah. Australia. 

5. PsiLOGASTEB, Blanch.^ 

Mist. Anim. Art* iii. p. 260 (1840) ; ? BruUe, Ins. Ilym. iv. 
p. 573 (1846). 

Type, PsiLOGASTEB CFPBETTS, Blancli. 

Psilogaster cupreus, Blanch. Z. c. (1842). 

Sal. Egjrpt. 

Brulle has figured a Tasmanian insect to represent this genus 
(P. palUfes^ Brulle, 1. c. pi. xxxix. figs. 1 & 2), and the British 
Museum possesses many species congeneric with this from 
Australia and Tasmania. It is, howeyer, very probable that the 
Egyptian insect may proye to be generically distinct from these, 
in ■which case the Australian group will require a new name. 

6. Chalcuba, gen. noy. 

Made, Antennse pubescent, 12-jointed; joints 3-11 throwiiig 
off a long pubescent ramus from the extremity on the outside. 
Scutellum gibbous, unarmed. Petiole moderately stout, about 
two thirds as long as the conical abdomen, and longitudinally 
striated. 

Bemale with scarcely the rudiments of the antennal rami. 
Petiole short and broad. Abdomen oyal. Eirst joint of tarsi 
nearly as long as all the remainder, but not expanded. 

Type, Euohabis depbitata, Walk. 

Eucharis depriyata, Walk. Ami* ^ Mag. S. S. (3) yi. p. 359 
(1860) ; Westm. Tkes. Snt. Ocaon. p. 155, pL xxyiii. fig. 6 (1874). 
Sab. Ceylon. 
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7. Ehipipallus, gen* hot. 

2£ale, A.nteiiii 80 pubescent, 13-jointed, with short joints ; 
joints 4-12 throwing off long pubescent rami (thickened at the 
tips) from the outside, and shorter ones from the inside. Sen- 
telluni gibbous, unarmed. Petiole moderately slender, as long 
as the oyal and moderately raised abdomen. 

Type, Etjchaeis roLustrs, Wallc. 

Eucharis Tolusus, Walh. Mon, GJialc. ii. p< 9 (1839). 

Eetails : Maliday^ JEntomoh i. ph P. figs. 1, 1 a-d (1842). 

Hah. Australia. 


8. STiiiBunA, Bpin.^ 

Ann, Mm. xvii. p. 150 (1811). 

Type, IcH]N"EirMO]sr ctis-ipitoemis, Hossi. 

Ichneumon cyniformis (sie), Bossl, Mant. Im. p. 125, pi. vi. 
fig. G (1792). 

Mah. S. Europe. 

9. ScHiZASPiniA, Wesfw., 

F. Z. S. 1835, p. 69. 

.Type, ScHiZASPiniA ptjbcipeea, Westiv. 

Schizaspidia fiircifera, Westw. 1. c. (1835) ; Thes. JUnt. Otxon. 
p. 151, pi. xxviii. fig. 2 (1874). 

Sah. India. 


10. Tetbamelia, gen. hot. 

Male. Antenna 12-jointed ; joints 3-11 each throwing off a 
long pubescent ramus. Scutellum bidentate. Metathorax 
throwing off a stout horn-like process on each side, curyiog out- 
wards horizontally nearly as far as the level of the petiole, which 
is slender and about as long as the height of the abdomen. The 
latter is of an irregular shape, elevated, compressed, and rather 
pointed in front, the first segment covering about half the 
abdomen. 

Type, Schizaspidia peagtata, WalJc. 

Schizaspidia plagiata, Wallc. Trans. JEnt. 8oe. (3) i. p. 385 
(1862) ; Westw. Thes. Fnt. Owon. p. 152, pL xxviii. fig. 11 
(1874). 

Hah, Para. 
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11, Lophyeoceea, Cameron, 

Biol. Cenfr.-Jjmer., U-pn. p. 103 (1881). 

Types, Lophxboceka steamikeipbs and L. maBOMACiTLATAs 
Cam. 

(1) Lophyrocera stramiaeipes, Cam. 1. c, pL v. figs. IS, a 
(1884). 

Elah, Panama. 

(2) Lopliyrocera nigromaculata, Cain, h c. p. 104, pi. y* figs. 
19, 19 h (1884). 

Sah. Niearagna. 

12. Kapala, Cameron, 

Biol. Centr.-Amer., Mi/m, p. 102 (1884). 

Cbirocerus, Bridle {nee Latr.), Ins. Kpn. iv. p. 571 (1840), 
Type, Euchaeis eukcata, ’ffahr. 

Eucliaris fnrcata and E. flabellata, Bohr. Byst. Biez. p. 158 
(1804), 

Thoracantha fnrcata, BEaliday, Bniomol. i. pi. P. figs. 2, 2ia-G 
(1842). 

Kapala fnrcata, Cam, L c. p. 103, pi. y. figs. 17, 17 a-cl (1884), 

Hah. Soiith and Central America. 

There are several species of tliis genus, from different parts of 
South America, in the British Museum. CUrocerus furcattis, 
Bruile (Ins. Hym. pL Asxyiii. figs. 5, 5 a, h, 184(5), seems to me 
to agree better with Thoracantha atrata, Walk. (Trans. Ent. Soc. 

(3) i, p. 383, 1862), than with the Eahrician species. 

13. Thoeacaotha, Latr., 

Cuv. Begne Anim, ed. 2, y. p. 297 (1829). 

Galearia, Bridle, Bjgee. Hy^n, iv. p. 572 (184G), 

Type, Thobacaotha Lateeillii, Cnlr. 

Thoracantha Latreillii, Cuer, Icon, Begne Anim,, Im. p. 415, 
pL Isvii. fig. 8 (1829-44). 

Thoracantha Latreillii vel coleopteroides, Waterh. Trans. Bnh 
Soc. ii. p. 196, pi. xvii. fig. 3 (1839). 

Galearia violacea, Bridle, 1. c. pi. xsxyiii. figs. 6, 6 a, 5 (1840). 

Hah. Brazil. 

Although Latreille specified no type, yet his description clearly 
indicates this genus; moreover, T, Latreillii was figured and de- 
scribed as a Thoracantha before any other species to which th© 
generic name could apply. 



ClIALCIDIBiEl AND TEIS^THEEBIKII)^. 


33 


14. L 1 EATA 5 Cameron^ 

^iol, Oentr.-Afner,^ Hym. p. 102 (18S4). 

Type, Lirata luteogaster. Cam. 

Lirata liiteogaster, Cam. L c. pL v. figs. 16, 16 a (1884). 

Hah. Panama. 

15. Uroaielia, gen. nov. 

Thoracantlia, Brulle (neo Latr.), Ins. Hym. ir. p. 572 (1846). 

Type, Titoracae-tiia striata, Perfy. 

Thoracantlia striata, Perty, Bel. Anhn. Art. p. 135, pi. sxYiii. 
figs. 15, 16 (1834). 

Hah. Amazons. 

Table of G-enera o/Eiicliarma?. 

A. Scutellnm not biclcntate. 

B. AntenniY simple in male. 

C. Antenn.T. monililbi’m. 

D. Abdomen compressed, ascencling ... 1. Eucliaris. 

DD. Abdomen not compressed, nor as- 
cending. 

E. First joint of tarsi much 

thielvened 3. Tricor3ma. 

EE. First joint of tarsi very long, 

bub not thicker than the others 4. Metagea. 

CC. Antennae not moniliform. 

F. Joints of antennae long 5. Psilogaster. 

FP. Joints of antennae short 2. Orasema, 

BB. AntennfB ramose in male. 

G. Antennfc ramose in male 6. Clialcnra. 

GG, Antennae bi ramose in male 7. RiiipipaEus. 

AA. Scntelliim bidentate. 

H. Scutellum of moderate size. 

I. Antennm simple in male 8. Stilbiila. 

II. Antennm ramose in male. 

K. Metathorax unarmed 9. Sdiizaspidia. 

KK. Meta thorax with a strong lateral pro- 
jection. 

L. Metathoracic processes curving 

downwards 11 . Bopliyrocexa. 

laL. Metathoracic processes consisting 

oftwo diverging horizontal teeth 10. Xetramelia. 
HH. Scutellnm often as long as the abdomen, 

M. Scutellar processes covering the whole abdo- 
men. 

N. Scut ellar processes very broad 13. Tlioracantlia. 

NN. Scutellar processes long, contiguous, aiid 

tapering to the extremity 15. Uromelia. 

MM. Scutellar processes long and slendei*, gene- 
rally curving inwards towards the tips. 

O. Third joint of antennm as long as all 

the rest together 14. Lirata. 

00 . Third joint of antennoe not much 

longer than foxirth 12. Kapala 

BIOT. JOFRM-.— ZOOBO0T, TOB. XX. 3 
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TBNTI-IEEDIKID.^1. 

Hybotominju. 

1. HEi^riBIANEFEA CaMEEONI. (PL I. fig. 10.) 

Long. corp. 8 millim., exp. al. 20 millim. 

M 7 ncile, Head, aiitenusc, knees, tibia3, tarsi, and abdomen (ex- 
cept base) black ; thorax, base of abdomen, cox^e, trochanters, and 
femora (except tips) luteons ; on the abdomen tlie five first ventral 
segments are luteons, but the first two dorsal segments only are 
wholly luteons, the sides of the third and fourtli being clouded 
and shadiag into the deeper black of the following segments ; 
wings pur])lish hyaline, with a strong smoky tinge, especially at 
the base. 

Sah. Kio Grand e do Sul {Iliering). 

Hot closely allied to any known species. 

SELANBEIINiE. 

2. Selandbta meribionalis, (PL I. fig. 12.) 

Long. corp. 6 millim., e.xp. al. 17 millim. 

Female. Inky black ; mcsotborax above and front of scutelliim 
dull red, prothorax yellower ; wings smoky hyaline, with blackish- 
brown iiervures, and a black dot in the second submarginal cell. 

Hah. Eio Grande do Sul. 

Textheebininje. 

3. Maceophya (?) Sauxdeest. (PL I. fig. 11.) 

Long. corp. 11 millim., exp. al. 23 millim. 

Female. Black; labruin, scut ell urn, a spot at the extremity of the 
hind eoxm, an oval spot on the side of the fifth and a round one on 
the side of the sixth segment yellow ; coxte otherwise black, four 
front femora and tibiae yellowish red, the middle tibise just tipp(‘d 
with black ; liiud femora entirely red, except a small black spot 
at the extreme base; all the tarsi and the hind tibiae hlacd?: : 
wings iridescent hyaline, rather more clouded beyond the middle; 
nervures and stigma castaneous, the latter paler towards the base ; 
lanceolate cell contracted. 

Two specimens from Albania, from the late Sir S. E. Saunders’s 
collection. 

Allied to M.femoralu and corallines, Eversm., in both which 
species the^ cell is subcontracted. 
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CHALCIBII)^. 

Chaxcibinje. 

4 . Trichoxenia cmEEARiA, WaUc. (PL I. figs. 4 , 5 .) 

Long. corp. 11 inillim., exp. al. 18 milHm. 

Male. Black ; antennae very thick, with the second and third 
joints very short; scape red at the tip above; face clothed with 
silvery pubescence, shading into golden yellow above ; thorax 
black, variolose; tegiilse black, a bright golden spot on each 
side at the base of the sciitelluni, and the sides of the metatborax 
fringed with golden hairs above ; abdomen with the first segment 
black, variolose, its sides and extremity above, and the sides and 
upper surface of the remaining segments thickly clothed with 
bright golden hairs ; abdomen black beneath ; femora black, 
clothed with silvery hairs ; tibim and tarsi with a reddish shade, 
and liiiid tibiae clothed with yellow hairs ; spines of the hind 
tarsi golden beneath ; wings and general structure as in the 
female. 

Hal. Australia {Bit Boida^/). 

This beautiful insect, wdiich strongly contrasts with the black 
female, has a striking general resemblance to some species of 
Mntilla ; hnt it is worthy of note, first, that this resemblance 
is confined to the male, and, secondly, that the Muiill(3 which it 
most resembles are not Australian species. 

I am indebted to Signor P. Magretli for permitting me to de- 
scribe the three following species, taken by him in the Soudan. 
All the other species in this paper are in the collection of the 
British Museum. 

5. Stomatoceras' Mageettii. (PL I. fig. 7.) 

Long. corp. 9 miliitn. 

Female. Black, variolose, with sil%^ery hairs and dowm; antennse 
— scape red, black at the tip ; four following joints red, with short 
white puhescenee, the rest blac*k ; third joint with a very distinct 
patch of w^hite pubescence on the outside: tegulsD, stylus, and 
sides of first segment and under surface of abdomen shading into 
dull red ; hind coxse and last segment of abdomen before the stylus 
clothed with silvery hairs ; legs black, shading into reddish, espe- 
cially on the inner surface ; middle femora somewhat thickened, all 
the tibiae with a strong projecting spine beneath, and middle tibiae 
armed with strong, stout, short bristles or spines, which are much 

3 ^ 
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more distinct upon tlie tarsi ; Kind femora annod Avitli three largo 
obtuse teetli; wings hyaline, with two brown bands. 

Hah, Kassala (Map^efti). 

Allied to Salticella liberator^ Walk., from Natal. 

In describing the genus Stomatoceras, I stated that the meta- 
thorax was unarmed. In the twm species here described.it is 
armed with two strong teeth on each side ; and I should expect 
to find this to be the case in well-preserved specimens of the 
previously described species of the genus. 

6. Stomatoceeas diyeesicobhis. (H. I. fig. 8.) 

Long. corp. 4 millim. 

Feinale. Closely allied to 8. Maprettii, of which at first I regarded 
it as only a small variety. Slack, variolosc, silvery pubescence 
very slight ; scape of antennae and joints 2, 3, 4, and 11 wholly rod ; 
the joints longer and slenderer in proportion than in 8. IIag 7 *etiii ; 
four front femora black ; tibiae and tarsi red, the former wdth a 
black streak on the inner side ; hind femora black and shining, the 
middle tooth distinct, the others merely undulations ; a small 
red spot at the base ; hind tibise black, red at the tip, hind tarsi 
red ; all the claws black ; tegulae black ; wings hyaline, fore wings 
with two brown bands; abdomen reddish beneath, along the 
sheath of the stylus, which is comparatively short ; metathoras 
with two strong teeth on each side. 

Sab. Kassala {Magretti), 

7, Chaecis Ivassalehsis. (PL I. fig. 9.) 

Long. corp. 5 millim. 

Male. Black ; head, thorax, and scutellum moderately closely 
variolose, each pit with a setigerous depression in the centre; the 
interspaces finely punctured ; abdomen very finely reticiilose • 
scutellum edged behind with silvery-white hairs ; lower orbits 
cheeks, pleurae, terminal abdominal segments, and coxae more or 
less clothed with silvery-white pubescence (antennic wanting) ; 
tegul® ivory-w^hite ; eoxm black; four front femora black, tipped 
with white; four front tibiae white, with a short black line on the 
inner side ; all the tarsi white, with the claws black ; hind femora 
thickened, denticulated beneath, red, with a large white spot at 
the tip ; hind tibiae white, with a reddish-brown ring at the base • 
wings hyaline. 

Sab> Kassala (Magreifi). 

Allied to O. amemcles and Q. restituta, Walk. 
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EirCHAEISSI2^iB. 

Sacohabissa, nov. geo* 

Antennse 18-jointed, scape ratlier long, second joint small, 
transverse, tliird and fourth, simple, third longest, fifth to fifteenth 
short, -with a series of long bristly fin-shaped projections on the 
upper surface, that on the fifth segment half the length of that 
on the sixth, the rest gradually decreasing until on joints 16-18 
they almost disappear ; scutellum with a long spear-shaped pro- 
jection behind ; bead very narrow, transverse ; ocelli arranged in 
a straight line ; petiole short ; abdomen short, ascending. (The 
abdomen is damaged in the type, and the figure may not there- 
fore give the correct shape.) 

Type, Ettchabis coxtikueiS'S, Walk., from Eorneo. (PL I. 

figs. 6, 6 6 5.) 

The species of UiicJmrissa are South- African insects, and their 
scutellum is unarmed. 

EucnABiis'.E. 

8. Ehipipallijs Cameeoki. (PL I. figs. 2, 2 aJ) 

Long. corp. 5 inillim. 

Male. Coppery, rugose ; head and metathorax greener, anteiinm 
brown, the rami less thickened than in JR. z;oZi/sw5,Walk.; legsfiavo- 
testaceous ; hind coxjb globular, very dark green ; petiole purplish 
cupreous, longitudinally striated ; abdomen flavo-testaceous, 
brown on the back at the base; wings yellowish hyaline, %vith 
yellowish and unusually distinct nervures ; a large smoky cloud 
below the cubitus. 

Ilah. Australia (?) or Celebes (?). 

This very fine species much resembles CJiulcura deprivata^'WQDs.., 
in size and appearance. 

DESCRIPTION OF PLATE I. 

*Fig. 1. 8ehi::aspidm Murray ij Kirb., Fig. bfl. 'B. crmtingem. Antemia. 

cJ. Qh. Ditto. Scutellum. 

2. JRkipipaUus CcmeromyKiTh., d - 7. StomatocerasMagrettUJKith.^ 5 . 

2 a. Ditto. Auteima. 8. 8. diversicornis, Xirb., 5 . 

3. Btilhida cynipiif^rmis^ Eossi, 9. Chalcis Kassaks, Kirb., c?. 

3 a. Ditto. Scutellum. 10 . Memidianemu Ca7nero?il^ Kirb. ^ 

4 . TrkhoxemacincrariaiWtxl'k.,(p, ' 

5. Ditto, 5 . 11 . Macrophy a Smmdersi,l\.\Th.f^. 

6. Saccharma eo}itingensJWMk,y d* 12. Selaudrm ?neridionaIi£^Kirh., 5 . 

^ 8. M%rfay% Kirby, Ann. & Mag. Nat. Hist, (5) siii. p- 403 (1884), from 
Tongalabu. 
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Occurrence of Lumpejius lamfetnformis on tlie ]N*ort]i Coast of 
Scotland; with Kotes on its Habits, Pood, and the G-rouiid 
it frecfaents. By Geobge Sim. (Communicated by Dr. 
Peak CIS Hat, P.L.S.) 

[Head ITtli June, 1886.] 

ZmimmiB LAMTETmmmm^ the subject of the followung re- 
marks, is a northern form of the tribe Blenniidm. It was described 
by Collett, a naturalist who accompanied the I^oiuvegiaii Hortli- 
Atlaiitic Expedition, 1876-7S. Alccording to this writer, Liim- 
peniis appears to be a rather common fish in most localities 
along the ISTorwegian coast. As to its geographical distribution, 
I cannot do better than quote from a paper on the species 
under notice hy Hr. P. Hay. He says : — “ Up to the present 
time (June 1884) this species has been recorded from the coast 
of Greenland and Iceland. It is common ofi' Spitzbergen and 
on the shores of North-western Europe as far south as the 
Cattegat, In the north its range extends certainly as high as 
80°.” Collett says, “ The southern limit of its range is probably 
Bobiislan, in Sweden, one or two individuals baving been obtained 
off Gothenburg, 58® N.” Tliis latter writePs remarks on the 
species are of a general description ; and nothing is said as to 
the nature of the ground Limpemcs frequents, the other living 
organisms that accompany it in its haunts, nor does he say a word 
as to the food of this interesting species. To these points the 
following notes more particularly refer. 

The discovery of this species as British is of very recent date, 
the first example having been brought to light by Prof. MHntosIi 
of St. Andrews in May 1884. This one he obtained fifteen miles 
off St. Abbs Head, while engaged in a series of observations on 
trawding, undertaken at the instance of the Scottish Pish cry 
Board. Prof. MHntosh sent the specimen for examination to 
Hr. Hay, who has described and given an excellent figure of it in 
the ' Proceedings ’ of the Zoological Society of London. 

The second specimen found in Britain I obtained on an Aberdeen 
trawl-vessel on April 14th, 1885 ; and being quite unknown to 
me, and not having at that time seen Hr. Hay^s description of 
Prof. MHntosh's specimen, I made a sketch of the one now 
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under notice and sent it to Dr. Day, wlio at once recognized it 
as L. lam 2 ^etnfor)nis^ altliougli diifering very mueli in the form 
of the caudal fin from Prof. M^'Iiitosh’s specimen, the dif- 
ference being that hPIntosh’s specimen had the outer caudal 
rays elongated beyond the central ones for nearly half the length 
of the caudal fiii ; while in my specimen tiie central ray was 
longest, the others decreasing in length on each side of it, thus 
giving the tail a lanceolate form, or, as Collett says, an “ acumi- 
nate form.” Strangely enough, all my specimens have the same 
form of tail. On receipt of this information, the ti.^h was for- 
warded to Cheltenham for examination hy Dr. Day ; and in due 
course I received a note from him stating that the speeimen was 
a female while tliat of Prof. McIntosh was an old male ; 

and this he considered would explain the difference in the form of 
the tail. 

The occurrence of this specimen Dr. Day recorded in ‘ Nature ’ 
for July 9th, 18S5. Thus stood the matter until March 25tli, 
1886, on which date a second example came to my hand, and on 
March 31st eleven more ; while from April 1st till May 31st fifty- 
seven specimens have made up my findings. This will indicate 
pretty clearly that the species is not so rare upon the coast of 
Britain as we were at first disposed to think. 

In general appearance, 'Lumpeniis approaches very nearly 
to that of our common Blennies, Qentronotm gtimielhis and 
Zoarees vivi^parusj to which it is closely allied ; but on close exa- 
mination it is seen to differ from them considerably, both in 
externa] colouring, fin arrangement, and internal organization, 
To give a minute description of the external appearance of Lum- 
2 pemis is quite unnecessary, as this has been done by Dr. Day 
in the article already mentioned, as well as by Collett. My 
purpose, then, is merely to note the points where the three 
species differ and where they agree, in so far as I have been able 
to observe the same. Comparing Zuinjyemis with the Spotted 
Gunnel (Qenironoti^z ^unjiellus) ^ find in both the spinous 

dorsal fin, the number of rays in CentronoUis being 70 to 78, 
while in Lumpenm the number is 72 to 7di ; the latter number I 
have only once observed. In Cenfronotm the venti'al fins have 
disappeared, and are represented by two short stout spines ; in 
Lumpenm^ however, these fins are comparatively well developed, 
each having one spinous ray and four soft ones. In the matter 
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of dentitioB, Centroiiotus lias a single row of conical teeth in both 
jaws, becoming shorter as they ajiproach the angle of the month ; 
sometimes there exist a few irregularly set teeth in the upper jaw- 
in addition to the regular row ; several strong teeth on the 
vomer ; four patches, two on each side, of irregularly set upper 
pharyngeal teeth, and two long patches below, also set .irregu- 
larly. On tbe other hand, is furnished in the upper 

jaw with numerous irregularly set teeth, the outer ones being 
conical, the others sharp-pointed, and all decreasing in length as 
they approach the angle of the mouth. The lower jaw is set with 
one, sometimes two rows of long incurved, rather sharp teeth, 
not of uniform length, and all becoming shorter laterally ; none 
on the vomer or tongue. There are two irregularly set p3atches 
of upper pharjmgeal teeth, each point of which is finely tinged 
with yellow ; and four lower pbaryngeals forming two sides of a 
triangle set confusedly, and without the yellow colour of the 
upper ones. In the number of vertebrge, Centronotus ontnumhers 
Lum}ientiB by 3, the latter having 80 and tbe former 83. 

But the greatest departxire w^hich Centronotus makes from 
Zumj^enus is in the form of the stomach and intestines. As will 
be seen by the accompanying figures, the intestines of Centronotus 
in some cases show little change in the stomach from the intestines 
proper ; that is, there is no very distinct line of demarcation 
between them ; presenting more or less the form of a simple 
tube and are devoid of cmea. I have said in some cases. This 
will be best understood by referring to figs. 1 and 2, botli of 
wdiich represent the intestines of Centro7iotus^ both drawn from 
specimens caught by myself and wdiile the intestines lay in situ. 
This is a change in the internal axTangement of a species I have 
never before observed carried to sucb a length, although the indi- 
viduals of no species have the intestines formed or laid exactly 
alike. The result of my iuvestigation goes to show that li g. 1, 
or something much like it, is the most usual arrangement to be 
met with in Centronotus gunnellus. On the other hand^ Limi- 
penus has -wdiat may be called a properly developed stomach, 
marked off from tbe intestines by its two cjBcal appendages, and 
the intestinal track forms several convolutions in its course. 

With reference to the caeca in Lumpenus, I find they difier 
much in length in different individuals, even although these indi- 
viduals are of themselves the same size. In some examples 
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these appendages are about ^ incli long, while in otbers they are 
barely half that length. Is this difference in the stomach and 
intestines due to, or is this arrangement necessary to meet, the 



Figs. 1 and 2. Stomach and intestines of Cenimiotus giinnellm. 
Fig. 3. Stomach and intestines of Zoarces vivi^arzis. 

Fig. 4. Stomach and intestines of Lumpemis lam^etriformis. 


different conditions of food and habitat sustained by Lumgenm 
in comparison with its allies ? 

Turning to the Viviparons Blenny {Zoai^ce^ vimparus)^ as com- 
pared with Lmnpems, the difference in some points is greater than 
in the case of the latter and Gentronofus ; wMe in other particulars 
Limpenm and Zoarces approach much more nearly to one 
another. In external form, Zumpenus is long and somewhat 
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cylindrical, becoming compressed towards the caudal extremity, 
while in Zoarces the body is compressed along its whole length. 
Its dorsal tin has soft rays, S3 in number, after which are a few 
spinous rays ; and the veiitrals are well developed, having all the 
rays soft. In dentition Zoarces ditiers from Lumpenm in liavijig a 
double row of teeth in both jaws, merging into one row, and 
becoming less in size as they approach the angle of the mouth. 
Six rows of upper pharyngeal teeth, viz. three on each side, the 
first a single row, the other two double. Lower pharyngeal teeth 
set in a double row' which form a triangle; no teeth on the vomer or 
tongue. The number of its vertebrae is 110, whereas in Lumpenus^ 
as already pointed out, tliese bones only number 80. In the 
case of the internal viscera, there is a great similarity in the 
two species under notice as compared with that of Centronohi^s. 
But the point wherein lies the greatest difierence between these 
closely allied species is the fact of Zoarces bringing forth its 
young alive 

Liimpeniis is not viviparous. As to its time of spawning 
I cannot speak with certainty; at the end of April some of 
those I found had the roe pretty well advanced, much more 
so than was the melt of the males caught at the same time. 
Then, again, on May 20th I found one specimen measuring 
only If inch. Assuming that the species breeds only once a 
year, and taking into aceoimfc the fact that those caught in April 
had spawn fully halfway advanced towards maturity, wo may 
safely conclude that tiie spawning takes place in July or August, 
and that my if -inch specimen was one of last year’s young. On 
being boiled, the vertebrae of become a fine deep- green 

colour, those of Lumpemis remain white. 

It will thus be seen that, although Lumperms has something in 
its composition similar to both our common species; it is at 
the same time so widely difterent that no doubt need be enter- 
tained as to its being a distinct and well-marked species, nor any 
difficulty experienced in recognizing it from its congeners. 

* On April 22, 1886, I had two specimens of this fish—one of them witli its 
young, of which there were thirty, almost ready for expulsion, each meaBUiung 
2| inches ; and in addition to these there were thirty-one more, evidently the 
young of the former year, which had not been given birth to ; they were all 
firmly fixed together and in a hard wasted condition, yet capable of being 
separated individually. Why they had not been born at their proper time is a 
mystery difficult of solution. 
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Tbe only locality wliere Zimpenns lias yet been found on 
the nortli-east of Scotland is in a deep hollow in tbe Moray 
Pirtlij wliicb. runs almost parallel to the laud, and extends 
from opposite the village of Eoseharty on the Aberdeenshire 
coast to near Tarbetness in Rosshire, where it bifurcates, the 



Sketch-Map op Moray I'iutii and region around, indicating 
the position of the “ Witch Glronnd/^ 

other point running in the direction of the Cromarty Pirth. 
Reference to the sketch-map above will show the “lie’' of 
this ground. This hollow slopes gradually from the shore, 
but rises abruptly on the north-east or seaward side. It is 
from six to ten miles off shore, and 35 to 110 fathoms deep, 
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the greatest depth being at the Aberdeenshire end. This track 
is known to the trawl-fishers as the “ Witch Ground.” The 
reason for this name being given to it is because along a portion 
of the area, principally oft' “ Covesea Scars,” enormous numbers of 
Fleicronectes cynoglossus, the Pole or Craig Pluke, which these 
trawlers know as the Witch-Sole, are taken: hence the “ Witch 
Ground.” The bottom of this hollow is in some places composed 
of grey muddy sand, while in other parts it is principally 
covered with mossy matter. Concerning this latter material, 
considerable difficulty was experienced by me in coining to any 
definite conclusion regarding it. The question being, How came 
peat to be in such a locality ? Was it matter washed by some 
river into this ground, or how came it to be there ? It came first 
imdermy notice whilst examining the stomachs of the Witch-Sole. 
In many cases the stomach and intestines of this species contain 
portions of this peat which had been taken in along with the 
creatures upon which it feeds. However, during the storms 
which occurred in the month of January last immense sheets of 
peat were cast on our beach, which shows that at some long past 
age a forest of birch, hazel, and other trees had flourished, as 
also marshes filled with Sphagnum^ JPolgtriehim, and other fresh- 
water-loving plants, where now swells the mighty waves of the 
Hortli Sea. The remains of these sylvan beauties we now find 
composing the large masses of peat to 'which reference lias been 
made. It is amongst this soft peaty ooze that our fossorial little 
friend Limpenu^ loves to dwell, and amongst and on the surface 
of the same material wliere it finds its varied food, and where, 
in its turn, it becomes the food of its ever-watchful neighbours 
^leiironecteB cgnoglosms* 

The other living organisms that have come under my notice 
from the Witch Ground” are, first, a few of the common 
^oophyta, viz. Tulidaria indivka, Seriidaria ahietina^ Thularia 
timia, known in the locality as the bottle-brush weed ; the ^^sea- 
peu” (Fennatulaphospliorea), Alegonium digitatum^ locally knowji 
as “dead men’s fingers,” and the common Mustra also occur, but 
the last-named is perhaps only washed from the hard ground 
on the east of this great hollow. 

Threading tliek* way through the above-mentioned forms are 
those beautiful Ophiuroids AmpMura Chiajii, A. filiformk, 
OpMocnida OpliioglgpTia alUda^ O. laceriom^ and 
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02)liiotJiri[s pentapliylliwi. Here and tliere very sparingly dis- 
tributed is also to be found that link which joins the present to 
the past — our elegant British Crinoid, Antcdon rosacea. 

Brom the depths of this vast aquarium we also sometimes 
obtain a specimen of that fine, but most repulsively odoured 
Starfish, Sticli aster rosem^ accompanied occasionally by I^almipes 
memhranaceus. 

Here also is that form which the late Prof. Porbes calls one of 
tlje rarest and most beautiful of our native Starfish, Sippasteria 
plana ; beautiful it unquestionably is ; but in this long valley 
it is by no means rare, dozens are sometimes brought up at one 
drag of the net. Accompanying it, but in very much fewer 
numbers, is its exquisitely coloured little brother, Torania pul’- 
villus. And yet again, along this great expanse of mud, sand, 
and peat, live Astropecfen irregularis and Lmdla^ Savzgnyi, the 
latter a form more troublesome and tantalizing in its habits 
than any of our Starfish with which the lover of ISTature may 
come in contact. Hundreds of this fine form are brought up 
both by trawl and line, but only to fall in pieces on coming to the 
surface, or, as Porbes says, in a minute he proceeds to dissolve 
his corporation.” 

Of the Eehinoidea which frequent this ground, we have Ecliino- 
cyamus piisillus^ Bpata^igus purpureus^ Brissopsis lyrijera, and 
Bchinoeardium cordatum, while in each suitable resting-place are 
specimens of Briapulits ciiudatus, a favourite food of the “ ’Witch- 
Sole.” Aplirodita aculeata is also present in abundance. 

The Crustacea to be met with along these grounds are numerous 
and highly interesting. Heading the list comes Cancer pagurm^ 
Litliodcs maia., B'epJirops norvegicus^ Corystes casswelmmus^ Calo- 
eafds IfacandrecB (the latter is eaten in enormous numbers by the 
Witch-Sole), Galathea sgtiamifera^ G. dlspersa.^ and G. Andrewsi^ 
Bagurus JBernJiardus, P. Tliornpsoni^ and P. Frideauxi (always 
accompanied by its humbler friend Adamsia palliaia)^ Bortunm 
JiolsatuSj JP. pusillusy and P. depurafor, Orangon vulgaris^ 0* bispi- 
nosusyfini C.irispmosus, Mippolyte spinus, Callianassa suMerranea. 
Bandalus annuUcar7iis, various species of the genus Bmstylus^ 
accompanied by their kindred form Endora trimeatula, and 
several of the Mysid^ literally swarm. These are all the higher 
Stalk-eyed Crustacea ; but in addition to the above list there is 
another stalk-eyed form, of which I have taken several specimens 
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from the stomach of the "Witch-Sole ; it is not, so far as I am 
aware, descri'becl in any British work, and it therefore remains 
unnamed. 

In Sessile-eyed Crustacea of the orders Amphipoda and Isopoda 
the ground is very rich. As to the identity of Anony:^ denti- 
culata^ Hypera galha, and Arcturus longicornis there is no 
doubt; but many others are in my possession which are not 
yet identified. l?ycnogonum littorale is abundant. 

Turning to Molluscan life, the list is a fairly large one. Birst 
of all, on account of its numbers, delicate structure, and fine sculp- 
turing, comes that lorely little form 'FMline sccibra^ followed by 
Afucula nitida^ Bolen peUitcidus, Tellina f alula, Bcrohimlarm 
prismatiea, ^sammohia Ferroensis, JDonax anatinus, Mactra diih 
tofimi and JX. solida, Fleur otoma tm'ricuda, Tornatella fas data, 
Fenfalium entale, Venuslincia, and Aporrliais pes-pelicani ) while 
Fliolm crispata finds a congenial home in the easily perforated peat. 
Many other shells have been seen, hut not living; so that in 
all likelihood they have been merely washed by the waves to 
the ‘‘Witch Ground” after the death of their occupants. 

Food-fishes other than the Witch-Sole are scarce and of bad 
quality along this ground; and, according to the trawl-fishers, 
many of the Cod and Haddock caught there have some wound 
upon them, or are otherwise lean and out of condition. Fortins 
reason some of the fishermen give this hollow the name of the “ Fish 
Hospital,” because they think the sickly fish have come in so 
that they might heal their sores and recruit their strength. 

Such, then, is an outline, necessarily very imperfect, of the 
living organisms which frequent the ground which Lumpeutts 
haunts and in wFich it hurimw^s. For the latter statement 
there is perhaps no absolute proof; but that it is fossorial 
lam strongly inclined to think, from the fact of its always being 
caught by the trawd ground-rope. In the narrow oj)enings 
between the outer coils of this rope it is generally firmly jammed, 
invariably accompanied by masses of sand, mud, and peat, of 
which, as already stated, the bottom is composed. 

It would seem that the ground-rope, in cutting through the 
uneven surface, comes upon Lumpenus in its retreat, and files the 
creature in its folds before there is any chance of escape. Were 
the fish a free-swimmer only, the chances are very slight for such 
a slender form to be caught at all. 
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The next question to •^’hicli attention had to he directed was, 
upon what does Ltimpetius feed ? Although many of the fish 
obtained were so n:iiich injured as to be rendered useless as 
specimens, fortunately the stomach of each had escaped muti- 
lation, and therefore the contents were at my disposal ; another 
favourable circumstance was that each stomach w^as well filled. 
Microscopical examination of the contents of their stomachs 
reveals the fact that the food of Lumj^emis is almost a purely 
crustacean one, confined in a very large measure to the Eiitomo- 
straca and Copepoda ■ but in addition to these, I baxe found in 
several numerous immature specimens of the two genera Dia- 
sti/lus and JEldora^ minute bivalve mollusks, annelids, and several 
very small fish-scales, minute starfish of the genus Amphmra, 
a crustacean evidently parasitic (this I infer from the fact of its 
being furnished on each foot with a strong long circular claw or 
hook), very small forms of Fncqyiilus caudatus, and a number of 
brovrn pear-shaped objects quite univnown to me ; also sessile-eyed 
Crustacea (Amphipoda). 

As already stated, the Entomostraca and Copepoda largely 
predominate, the species in greatest number being what seems 
to me Bacfijloims tishoides of Erady. Along w'ith it is another 
form of the same genus, and very like D. tishoides in every way 
except that the last abdominal segment terminates in a long sharp 
cylindrical telson, at each side of which, and somewhat under it, 
are two short terminal segments from which issue several setse 
of unequal length. Another creature presenting itself in some 
abundance is in general form somewhat like liotea paniUela of 
Bate and Westwood; but differs from that species, first, in being 
very small, and in having its body divided into thirteen segments 
instead of nine as in Idofea, and also in having the first pair of 
feet very po’werful, terminating in equally strong didactyle hands. 
Its name remains unknown to ms. 

Then follow two species of the genus Cythere of Baird ; they 
ocenr in about equal numbers ; one seems to me to be Oy there 
minna; but if Baird’s figure and description are correct, those I 
have cannot belong to that species. G. mintia^ according to Baird, 
is “obtusely rounded on the anterior extremit)?- my specimens 
are eqnallj acute at both ends. Can it be a species not described 
by the author just quoted? The second form ansAvers to the 
fignre and description of OytJhere pellucida of Baird. 
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In naming tliese latter creatures specifically, I have done so 
witli considerable hesitation, as it must be confessed my know- 
ledge of tliese groups is much too limited to warrant my speaking 
with any great degree of certainty. 

Thus ends my notes on Limpemis Icmpetrifovmis ; and I trust 
its habits and history have not been left shrouded altogether in 
the darkness in which I found them. 

Since waiting the foregoing I got, on June 5th, 'five more 
specimens of Limpenus^ one of them, a female, carrying spawn, 
which w^ould have been deposited within a fortnight or three 
weeks at latest. This brings my supposition relative to the 
time of spawning to be pretty nearly correct, viz. the end of July 
or beginning of August. 

The longest specimen mentioned by Collett was 412 millim. ; 
my longest one was 12| inches. 


On the Anatomy of the Perignathic Grirdle and of other Parts 
of the Test of Biscoidea cylmdrica, Lamarck, sp. By Prof. 
P. MxVRTii?' I)ir]s''CA 23 ', P.E.S., andW. Percx Sladei?-, P.G.S.^ 
Sec. L.S. 

[Bead. 17th June, 188C>.] 

Biscoidea cyzindfjca^ the Galerites cyllndrkus of Lamarck, is 
one of the commonest of the Echinoidea from the Upper Creta- 
ceous strata ; and its shape and internal easts in flint are familiar 
to all geologists. Pesor, Wright, and Cotteau have described 
the species; and the last-named palseontologist has enlarged the 
generic diagnosis of D woe in consequence of some morpho- 

logical details which had been elaborated by himself and some 
previous observers, especially E. Eorbes and Loven. 

Biscoidea cylindrica has five basal plates in its apical system, 
and the fifth or the posterior one is not perforated for a genital 
duct. But the palfieontologists just mentioned found a perforated 
fifth basal in species which they felt bound to classify in the 
genus Biscoidea. Loven, speculating on this association of im- 
perforate and perforate basals in different species of the same 
genus, considered it an instance of evolution during time. 
Cotteau extended the generic diagnosis, and added to that of 
Desor the following : — ‘'Apical system compact, subpentagonal, 
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presenting in some species five genital plates vrliicli are per- 
forated, and in some other species a complomentarj imperforate 
plate in tlie position o£ the odd generatixe plate” (£)cli. dii Bept, 
de la Sarthe, 1S69, Supp. p. 412). Besor had restricted liis diagno- 
sis to the structures with which he was acquainted ; hut his speci- 
mens do not appear to have been good ones, for he stated that the 
apical system is small and rarely distinct in its details ; but be 
noticed that the odd genital plate is not perforated by the duct, 
and that tlie ocular pdates are very small Synopsis/ p. 175). 

The late Br. Wright is at issue with all the other describers 
of the spDecies about the extent of tlie madreporite ; and bis de- 
scriptions of the ambulacra and hiteYm^iz^oiDiscoidea cylindnca^ 
upon which he placed a sp>ecific value, are doubtful. There are 
therefore many reasons why this familiar form should be studied, 
and especially as in one of the many beautiful specimens in the 
British Museum the perignathic girdle is exposed and can be 
understood. We pro|)ose, therefore, offering the results of our 
study of the most important details of the test in this and 
some other species of the genus, aud we trust that some of 
the differences of opinion have now been settled, and that some 
fresh anatomical details have been utilized. 

Apical System , — The specimens examined in reference to this 
and all the other anatomical structures are in the British Museum, 
the Museum of Practical Geology, Jermyn ^Street,and one is in onr 
])ossession. The full-grown specimens show how small the apical 
system is in relation to the dimensions of the test, that there are 
five basals, none being complementary, and that whilst four of 
them (Nos. 1 to 4) are perforated by genital ducts, all of the five 
are penetrated by the madreporite. There are faint or decided 
grooves between the basals. In the largest sj)ecimens the distri- 
bution of the madreporite is well shown ; and in No. 466B, Brit. 
Mus., the fifth basal is large and pentagonal, and is marked only 
by a few of the pores of the madreporite ; and in a smaller sp^e- 
cimen which is half-grown, belonging to us, the pores are absent 
in the fifth basal. 

Br. Wright (Monogr. Cret. Eeliin., Pal. Soc. Loud. 1874, vol. i. 
pt. vi. p. 207, pi. xlvi.) refers to the apical system. The type he 
examined has a perfect apical system, and each of the basals is 
perforated by the madreporite, and four basals are perforated by 
the genital duets. But the author, by an unfortunate oversight, 
states that the madreporite is only seen in the right anterior 

niM. JouErf.— zooLonx, yon. xx. 4 ■ 
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basaL Tliis is erroneouSj and so is tlie figure given in liis plate. 
Tlie same specimen shows the very small size, comparatively, of 
tlie radial plates (oculars). 

It is eyident then that the adult forms of Dlscoideci cyllndrica 
have all the five hasals perforated for the mad repo rite, and all, 
except the fifth, perforated for the genital duet. 

The Anibiilacra. — Wright was the first to point out that the 
simple, straight condition of the pairs of pores was not univer- 
sally found in the species, but that the pairs on the actinal area 
might fall into a biserial arrangement. 

iNow it appears to us that allowance must be made for the age 
and size of the tests in considering the particular distribution of 
the pairs of pores ; for in the largest specimens the arrangement 
of the pairs differs from that seen in the immature forms, espe- 
cially near the peristome. Again, there is a point which must 
be remembered, and it is that in full-grown specimens the am- 
bulacra are flush with the test above the ambitus and raised 
above its level actinally. The poriferous zones are on the slant 
of the raised surface actinally ; and it is on this slope that the 
greatest crowding of the pairs of pores happens. Above the 
ambitus the simple arrangement of the pairs iu one row is inva- 
riable ; and it is seen in small forms even near to the peristome. 
As a rule, the pairs are not crowded above the ambitus; aud 
they may be larger there than actinally, where the crowding may 
be considerable. 

The height of the ambulaci’al plates differs according to position 
and age. They are high near the peristome in young forms, and 
low close to the ambitus ; aud they are less unequal in adults. 
The horizontal sutures between the plates are often slightly 
furrowed,. 

The plates may he primaries, or compound with two or three 
constituents. The plates near the apical system aud extend- 
ing towards the ambitus are primaries. Taldng the specimens 
in the British Museum, Nos. 38742, 723, and E 180, and also the 
half-grown specimen in our possession as examples, it is to be 
observed that near the radial plates, there are low, broad primary 
plates, each having a pair of pores placed close to the interradial 
suture^. The pores are large and separated by a ridge ; and 

* The late Dr. "Wright (op. cit, p. 207) seemed to separate the poriferous 
zones from the ambulacral plates; for he wrote, “The poriferous zones are 
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tliej are yerj obliquely placed ia reference to the transverse 
sutures of the ambulacral plates. The outer pore is aboral, and 
is very close to the edge of its plate and the interrad i urn ; aud the 
inner pore is adorab and either close above 
the line of suture or on it ; and in the first 
instance a narrow linear prolongation of the 
pore niaj^ occasionally be seen passing down to 
the suture between the plate and the next in 
adoral succession (figs.landl a). (B.M.3S742.) 

The number of these primaries is consider- 
able; aud they almost reach the ambitus in 
specimens which are not adult. They are followed by, or alter- 
nate with, compound plates composed of a primary and a low, 
short demi'plate (fig. 2), or a demi-plate 
may be intercalated between two primaries, 
the three not forming a compound plate 
(fig. 2«). (B.M. 728.) The demi-plate in 

this instance wms a primary w'hich has been 
crowded-out by the growth -pressure of the 
primary above and below ; but in the other 
instance (fig. 2) the demi-plate has been so 
pressed upon that it has been fused, as it 
were, vidth the primary. 

Both in the specimen marked 723 in the British Museum and 
in one in our possession the primaries are followed, at the ambitus 
or just above it, by taller compound plates, each of which consists 
of a large primary placed abactinally, and a low, 
broad, triangular demi-plate situated actinally. 

The two plates are united by very delicate 
sutures and form a geometrical compound plate 
(fig. 3). (See also B.M. ISO.) 

Sometimes, at the ambitus, there is a third 
plate in a compound plate ; and the arrange- 
ment seen is very unusual in the Echinidse. For : — (1) The pairs 
of pores are very slightly out of the straight vertical line. (2) 
The upper plate is a large primary which occupies the whole of 

very narrow, and have one pair of small round boles opposite each ambulacral 
plate.” The pores are of course in ambulacral plates. On the same page it is 
stated, “ near the mouth-opening two rows [of pairs of pores] go to each plate,’^ 
This is incorrect ; for there is but one pair to a plate. 


Fig. 3. 




Fig. 1. 
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the compound plate at tlie median suture of the anibulacriiDi 
(fig. 4). (B.M» ISO.) (3) There are two P’ig. 4. 

deiiii-plates ; the iix^per one has its ahoral 
suture passing actinalij so as to I'eacli the 
adoral suture of the compound jdate at a 
little distance from the median suture 5 
•whilst the lower demi-plate has its ahoral 
suture also sloping aclinally and reaching 
the common adoral suture not far from the mterradial edge. 

The position of these demi-plates is exactly opposite to that 
noticed in the compound plates of the Triplechiniclge'^h 

In nearly all the specimens the size of the pores diminishes 
actinally, but this is not invariable; and in all cases the pairs 
become closer, and alternate pairs are crow^ded out of the straight 
vertical line. There is no intercalation of pairs — that is, no new 
growths amongst the original pairs. Actinalij^, and on the slope 
of the raised ambulacra, which have already been noticed, the 
pairs of pores are crow^ded and hiserial in their arrangement, 
and the pores are placed so obliquely that the ahoral one is 
nearly vertical to the adoral. Although the crowding of the 
pairs is often excessive, still there is never more than a pair to 
a plate ; and the plate, often very small, forms part of a com« 
pound plate. Solitary primary or demi-plates which do not enter 
into the composition of compound plates are not found below the 
ambitus. The compound plates there consist of a primary with 
one or tw'o demi-plates. 

The following is a description of four compound plates placed 
near the ambitus and actinally (fig. 5). (J3.M. 38742.) Plate 1 , 
the abactinal one of the series, consists of 
a large middle primary and a small ahoral 
demi-p)late and a larger adoral demi- ^ 
piiate. The ahoral demi-plate is perfo- 
rated by a pair of the outer set of jjores 
of the biserial zone, and the primary ^ 
by a pair of the inner set, whilst the 
adoral demi exhibits a pair of pores ^ 
similar to those of the ahoral demi- 
plate. But the primary occupies the 
whole of the median suture, and the 
demi-plates do not come in contact ; for the adoral suture of the 




"^ Lov^n, * Etudes/ pi. xrii. 
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upper one cnrYes aborallj to reacb tbe aboral suture of tbe com- 
pound plate, and the adoral demi-plate has its aboral suture curved 
so as to reach the adoral suture of the compound plate. 

The next compound plate (2) is formed in the same manner as 
that just described ; but the denii-plates are smaller, and are per- 
forated by pairs of pores which belong to the inner set ; on the 
other hand, the primary placed between the demi-plates has a 
pair of pores of the outer set, and this is the reverse of what 
occurs in the plate above. Plate 8 has only two components, 
and the abactinal plate is a low broad demi-plate perforated by a 
pair of pores of the outer set ; the actinal plate is a low primary, 
and its pair of pores belongs to the inner set. 

Plate 4i is formed like j)late 2, but the demi-plates are larger; 
moreover, the pairs of pores of the upper demi-plate are of the 
inner set, like the pair seen in the demi-plate placed immediately 
abactinally in tbe compound plate above ; but they are placed 
nearer tbe interradium than tbe pair above, and the result is to 
give a triple series of pairs of pores with the pair of the primary 
of plate 4i. This triple appearance is rare in Discoidea. It will 
be observed that the composition of the four compound plates, 
omitting the biserial condition, is suggestive of that seeu in the 
genus Omlo^leurtis^, 

At some little distance from the peristome the alternation of 
outer and inner pairs of pores continues, and the compound 
plates are rarely formed of more than two plates. The primary 
of the compound plate is low and broad, and is placed abactinally, 
whilst the very small demi-plate is found at the actinal and 
outer part of the plate. When a tubercle 
is present, tbe primary becomes high. The 
j)rimary has a pair of tbe outer series of pores, 
and the demi-plate a pair of inner series 
(fig. 6). 

In half-grown specimens a decided change 
occurs in the pairs of pores at a little distance from the peri- 
stome, and they become larger, wider apart, and the arrangement 
is nearly in simple series (fig. 7). The pores of each 
pair are very oblique and almost vertical; and the 
greater number belong to primaries which are higher 
than those nearer the ambitus. A few are in demi- 
plates. In older specimens tbe simple series close 
to the peristome is much shorter, and indeed barely 
^ Duncan and Sladen, Journ. Linn. Soc., Zool.Yol.xix. 1885, pi. i. 


Pig. 7. 
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exists^ tie pairs not "beiiig so large comparatiyely as in tbe 
younger forms, and wiili tieir arrangement biserial 

In botli instances tbe expansion of a tubercle-bearing plate 
increases its b eight ; and it is followed by small low primaries or 
by a demi-plate. Tbe adult specimens conform very niucb to tlie 
drawing giyen by Loyen of tbe peristome of JDiscoidea coiiica 
(‘Etudes,’ pi. xiy. fig. 125). 

The peristoinial end of tbe poriferous zones is contracted, and 
a series of tubercles separates tbe pairs from the position of tbe 
interradial snture ; so that there were spines in rows up the 
narrow space of the peristomial funnel-shaped tube. Tbe first 
pairs of pores are not yisible from without, for they are high up 
in tbe peristomial tube, and are placed in tbe processes of a 
structure which is termed tbe perignatbic girdle (Journ! Linn. 
Boc., ZooL yol. xix. p. 179.) 

In a specimen attributed to Discoidea mjlindrim in tbe 
British Museum (ITo. E 180), which is half-grown, and has not 
become cylindrical in outline above tbe ambitus, but is simply 
hemispherical, tbe arrangement of tbe plates above the ambitus 
is somewhat exceptional. Tbe pores are large and oblique, being 
in simple series and rather distant. The first four plates of a 
certain set are low and broad ; then comes a tubercle-bearing 
primary with a considerable downward expansion tow'ards tbe 
median line. It is follow’-ed by a low primary w^bich is almost a 
demi-plate on account of tbe diminution of its vertical measure- 
ment near tbe median line. This loss of size has been due to 
tbe growth of tbe primary above, and the pressure has made 
both plates to combine within a geometrical outline to form a 
compound plate. The next plate is a decidedly very low primary, 
and it is succeeded by a primary with a downward expansion 
forming a compound plate with a low primary, which is almost 
a demi-plate. This compound plate is followed by a low 
primary. Just above tbe margin in this specimen, tbe growth- 
pressure has altered the shape of tbe plates in a very instructive 
manner. There is a triplet, and tbe first plate of it is a large 
downwardly expanded primary; tbe next is a low and broad 
demi-plate, for tbe pressure has blocked out part of a low 
primary near tbe median line, and a demi has resulted. Tbe 
third plate is a small narrow and low demi-plate ; and this 
was once a very low primary resembling those further up. 
Pressure made it assume tbe shape of a common small demi, 
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andtlien the three plates were joined into a triple compound one. 
It appears that in some specimens the outer set of pairs of 
pores on the flank of the raised ambulacra are larger than the 
inner series ; and when this is the case, the alternations of the 
pairs are very well seen. 

The width of the amhnlacra, compared with that of the iiiter- 
radia, is from one fourth to one third ,* and ahore the ambitus 
there are nine pairs of pores opposed to tvYO interradial plates^. 

The Interradial Hates. — These gi'adnallj diminish in size 
towards the peristome, and still more so as they pass up the 
funnel of the peristome to the perignathic girdle. At the girdle 
the odd interradium (No. 5) has a single plate; and although 
we are not quite satisfled on the point, it appears that there are 
single plates at the peristomial margin of the interradia !N'os. 1 
and 3. Double plates are seen at the margin of the peristome 
in interradia Nos. 2 and di. 

This is the arrangement of plates noticed in the funnel-shaped 
peristomes of JEchmonetis and Amhlijpygus f. Loven has figured 
a solitary plate in the peristome of Discoidea conica in inter- 
radium 5 

The PeHstome, — The actinal aperture is very small in relation 
to the dimensions of the test ; it leads up through a sort of funnel- 
shaped tube to the peristomial margin, which is therefore well 
within the test, and not flush with its actinal surface. The peri- 
stomial tube becomes narrower upwards, and its upper margin 
merges into a remarkable perignathic girdle. The opening of the 
peristome actinally is very nearly circular, and in no instance is 
it worthy of the term decagonal ; there is the slightest departure 
only from a continuous curvature. But when the upper margin 
of the peristome is seen from below, the outline departs more 
from that of a circle, and ten slight curves are seen — five, broad 
and decided, are interradial, and five, narrower and less formed, 
are amhulacral. There are no notches actinally; but at the 
margin of t!ie peristome and at the edge of the perignathic 
girdle there are faint groove-like notches between the interradia 
and the ambulacra, 

^ 111 descnbiiig the ambulacra, the late Br, Wright stated that about three 
of its plates correspond vertically to one interarabulacral plate (op. p. 206) ; 
but ill the plate drawn by Bone, pi. 3dvi. fig. 1 d, nine pairs of pores correspond 
to two iiitorambulacral plates ; and that is correct. 

t Duncan and Sladen, Pal. Ind., ser. xiv., Tert. Echin. of Kaohh, p. 17. 

1 Lov^n, ‘ Etudes,’ pi. xiv, fig. 125. 
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Tlie ciirved edges of the inner extremity oftlie peristoinial tube, 
as seen from below upwards, are not the terminations of the 
ambulacra and interradia ; for when a section is made transversely 
through a test at the ambitus, and the chalk is cleared out from 
the actinal portion of the divided mass, plates are seen forming 
an internal oblique projection in the position of the perignathic 
girdle. 

The projection is continuous around and above the peristomial 
tube, and is a perignathic girdle of a very remarkable and unique 
kind. The girdle is well seen in a specimen at the British Museum 
1^0. 40341 (fig. 8); and it will he observed that the so-called 


Fig. 8. 



ribs, ten in mimher, which pass over the inner surface of the 
actinal interradial plates, commence at the outer edge of the 
interradial parts of the girdle. The girdle is rather low, and sur- 
rounds the peristomial opening in the form of a raised, oblique, 
broad, ridge-like ring. The upper surface of the girdle is free, 
and consists of flat or slightly irregular slanting surfaces, the 
slant being towards the peristome, ending all round and out- 
wards in a continuous and wavy free edge. This edge has tlie 
parts which correspond with the ambulacra thin, less projecting 
than the other portions, and re-enteringly curved. The parts 
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of tlie edge of tlie girdle Tvliicli correspond with the iiiterradiri 
are boldly curved outwards and are larger than the others. 

The outer wavy free edge of the whole girdle overhangs the 
inner surface of the base of the test, and the ribs Just men- 
tioned arise from the underpart of the overhanging structure. 
The ujjper surface of the girdle is of course between the edge 
just alluded to and the peristome ; and its slanting surface is not 
a simple plane one, for on each of the broader interradial portions 
there is a slight depression on either side of the centre and an 
elevation close to the amhnlacral curves. This depression is 
probably the relic of a mnscnlar origin, one on each side of the 
median line of a plate. hTo sutures occur in the interradial parts 
of the girdle ; but it is not satisfactorily shown that there are not 
sutures between the ambulacral and interradial portions along 
the line of the slight groovings which are on either side of an 
ambiilacrnm high up in the peristome, and at the lower edge of 
the inner surface of the girdle — that is to say, in the usual 
position of sutures in relation with branchial grooves or cuts 
There is a distinct median and more or less vertical suture in 
every ambulacral part of the girdle, and there are pairs of pores 
on the sides of it (dg, 8). 

In amhnlacruin III., zone “ h,” there are two pairs of pores 
which are placed oblig^uely, as is the ease with the single pairs of 
the other ambulacra, and the pairs of the other ambulacra are at 
different distances from the free edge of the ambulacral parts of 
the girdle ; and these different positions are exactly those wdiieh 
occur in the particular plates around the peristomes of other 
regular Echinoidea according to Loven. The lower part of the 
girdle is continuous with the ambulacra! and interradial plates of 
the actinal part of the test around the peristome. The inner 
part of the girdle is the upper continuation • of the peristomial 
tube. 

The anatomy of the perignathic girdle in the Echinoidea was 
described by one of us in this Journal (Journ. Linn. Soc., ZooL 
voL xix. p. 179, 1885) ; and that of Discoidea cylmdrica was noticed 
as follows (p. 182) : — In Discoidea there is a continuous girdle 
without arches, although the homologues of the processes exist/' 
E-eference must be made to the above-mentioned eommuni- 
cation, in order to comprehend the terminology. It is evident 
that there are no arched parts in Dhooidea c^lmirica ; but it is 
Duncan, Journ. Dimi. Soe., Zool. 1885, pi. xxx. fig. 9, letter s, 

liixF. JouBif,— zoonoex^ Ton. xx. 5 ■ 
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true tliat tlie ambulacra! parts of the girdle are perforated by one 
or more pairs of tentacular pores ; and therefore the parts thus 
penetrated are the homologues of the processes which in other 
G-nathostomes (omitting the Cidaridas) form the sides to or 
processes of the arches auricles ” of authors). 

The interradial portions of the girdle in Discoidea cylindrica 
are the homologues of the ridges of the other regular Eehinoidea, 
including the Cidaridse, and, as in the other forms, the ridges 
are composed of one or more interradial plates. 

On comparing the girdles of Cidaris and Discoidea, it will 
be noticed that both have the ridges well developed, and clearly 
in consequence of the attachment of protractor muscles. In 
Cidaridac the utility of the retractor muscles is diminished by 
the nature of the scaly structure around the peristomial opening ; 
and in Discoidea the extremely high and naiTow peristomial tube 
and the spines attached to tubercles within indicate that wide 
opening of the jaw-ends could not occur even as much as in 
Gidaris, 

^Neither in Cidaris nor in Discoidea are the “ processes of the 
ambulacral parts of the girdle developed so as to afford origin or 
attachment to muscles 5 and it is evident that the portions of the 
ambulacra in Discoidea which are perforated, and which are the 
homologues of the processes of the ambulacral arches of the 
Echinidas, could not have given attachment to muscles because of 
the presence of the pores ; moreover, the processes of Echinidm 
are not the origins of muscles, but the arches are. The distinction 
in structure between the girdles of Discoidea and of the Ecliiiiidie, 
such as the species of idhegenemDcMms, Salmacis, Tenmoi^leicrus, 
Diadema, Coeh^leunis, Btroii^t/locentrotm, <fec., is evident; for 
there are no arches and no upward prolongations or processes 
to form arches in Discoidea. The greatest affinity in structure 
is with the Cidaridm ; but the difference is important, inasmuch 
as the ambulacral parts of the girdle are wanting in Cidarids, 
and are high and block the ambulacral path in Discoidea. 

1^0 trace of pyramids or of any portions of a dental apparatus 
has ever been found in Discoidea ; but it is impossible to reject 
the supposition that the genns was gnathostomous, for the pre- 
sence of ridges marked with depressions in the girdle would seem 
to point to muscular attachments and to the inevitable presence 
of jaws. The position of the jaws was probably not so vertical as 
in the Cidarida?, but slanting more or less ; ,and it is probable 
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that the teeth did not project, but moved as in the Cljpeastroids. 
It is possible that the dental apparatus was slender, as it is in 
Molectypm. 

The ^Tnte'vml MibsT — These ten ridgedike projections on the 
interradia within the test are low and narrow, but wider at their 
bases than at the free edge. They reach from the outer and 
under part of the perignathic girdle to the inner surface of the 
test just above the ambitus, and their height is about a millimetre 
near the girdle, and 3 millimetres at the opposite extremity. 

There are two ribs to an interradial area, one on each side of 
the median line of suture of the interradinm ; and each one is 
placed along the middle of each row of interradial plates. 

The ribs are not additional plates, but simply special upward 
growths of the middle portions of the upper surfaces of the inter- 
radial plates of the actinal part of the test. The sutures which 
are between consecutive interradial plates can he traced over 
the ribs. Finally, it must be noticed with regard to the growths 
of the inside of the test, that there is a low ridge along each 
median suture of the five ambulacra on the inside of the base 
of the test 5 it commences at the ambulacral part of the 
girdle, and gradually diminishes towards the ambitus of the test 
within 

The Periproct, — This is small in relation to the size of the test, 
and is in a very slight concavity in the odd interradium, being 
nearer to the margin of the test than to the peristome. It is 
elongated in the direction of the antero-posterior axis of the test, 
and varies in shape from the elliptical with rather narrow ends to 
the ovoid with a considerable curvature posteriorly. It is bounded 
by four plates in one and five plates in tie opposite zone ; and the 
sixth plate from the peristomiai margin, not including the first 
single plate, forms the inner boundary in one zone, and the seventh 
plate in the other zone. 

Tlie surface of the test, as has been remarked by nearly every 
observer, is remarkably punctate ; and the multitudes of minute 
depressions have a corresponding number of small, close, sharp 
granules between them. The larger tubercles are in. sunken 
scrobicules which are shallow ; and there is decided creiiiilatioa 
and perforation. 


; ^ Zitfcel, Handb. d. P'al. Bd. i. ISTG-SO, p. 514, fig. 573. Tlie im nhs arc 
shown and part of the periguathic girdle. 
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The Fifth Basal Flate . — Tlie specimens of Biscoiclea eijlmdrica 
in the British Museum show that the fifth basal is not a eomple- 
mentarj plate, but a true basal which is not perforated for a 
genital duct, but which is penetrated by the madreporite. The 
position and dimensions of the plate are those of a normal basal 
in other forms ; and it is not comparable with the so-called fifth 
plate described hj Cottean in one specimen of FcJimocorms alho- 
galenis, for that was a part of the left posterior basal. FcUno- 
comiB has no fifth basal. 

The Fvolution of the Fifth Genital Duct and the Perforation of 
the Fifth Basal Plate of Sjyeeies o/Biseoidea. — Loven lias argued 
that during the lapse of time the generafciTo organs of species of 
Biseoidea became more fully developed after the anus moved out 
of the apes, and that the fifth plate reappeared and became per- 
forated by a genital duct^. There is much to he advanced in 
favour of this remarkable generalization, and it is certainly the 
case that the oldest species had four basals perforated by genital 
ducts, whilst the youngest had five perforated basals. The 
oldest species do not, however, obtain a fifth genital duct, and its 
perforation during lapse of ages does not occur ; for the oldest 
and youngest forms of Biseoidea cylindrical for instance, have 
only four perforated basals. B. conica^ Desor, is a Gault and 
Albien species of Europe and Africa, and it follows Loven^s law, 
and has hut four basals perforated by the duct, and the fiftli is 
imperforate. B. siiluculus ranges from the Warminster IJppcr 
Greensand into the Lower Chalk ; and it has been described as 
having only four or sometimes five basals perforated ; tliorc 
are two specimens in the British Museum in which all the basals 
are perforated. 

Biseoidea minima^ B, Fawina, B, Fullieni, and Z). ForgemolU 
are European and North- African forms, and all have five basals 
perforated ; and the ago of the fossils is Cenoinanien. JA infent 
and B. Bixoni are from the Tipper Chalk, and all the five basals 
are perforated- 

So far as the whole genus is concerned, the generalization of 
the appearance of the fifth basal perforation in the later ages of 
its lifetime is proved; but the appearance of a fifth per- 
forated basal in time has not been proved to occur in the same 

Lovell, On Fourtalma, Kongh Svenska Vetenskaps-Akademiens Hancllingar, 
Bd. m. No. 7, 1883, p. 68. 
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species. Tlie validity of this interesting observation by Loven 
will have to be tested on other grounds ; for it is a matter of 
considerable doubt in our minds whether all the species which 
have been admitted into the genus Discoidea can remain in it. 

D. subuculm differs much from D. cylindrica in the hollowed-out 
and tumid nature of the actinal part of the test, in the existence 
of low primary amhulacral plates only, and their great crowding 
without the formation of compound plates. Again, the madre- 
porite is in the second basal only. ISTevertheless, we have found 
ribs on the inner surface of the actinal part of the test, as in 
D. cylindrical, and probably the perignathic girdle will be found. 
As yet, we have only detected very indefinite traces of it. 


On the Characters of the Genus Lopho^m, with Description of a 
new Species from Australia. Dy Stxjaet 0. Eidlet, M.A., 
D.L.S. 

[Head 4tli November, 1886.] 

(Plate IL) 

Peobably in few groups of the Animal Kingdom have such 
unnatural characters been employed for the distinction of genera 
and species as in the Phylactolsemato us Poljzoa. Pew systematic 
zoologists can, for example, have studied the relations of Alcy^ 
onella and Plumatella without feeling that the current reasons for 
separating these two divisions are far from satisfactory, consist- 
ing, as expressed hy Prof. Allman in his well-known ‘ Monograph 
of the Ib'esliwater Polyzoa * (Ray Society, 1856), chiefiy in the 
manner of connection between the tubes composing the colony. 

Except in the condition of the dermal system, the structure of 
Plumatella differs in no essential point from that of Alcyonella, 
This system, however, in the coalescence of the tubes into a 
common mass in Alcyonella^ while they remain totally distinct in 
^ Plumatella^ presents ns with a difference which I believe to be 
of sufficient importance to justify us in placing the two forms in 
separate generic groups (i c. p. 92). 

Dr. JuUien Monographie des Eryozoaires d’ean douce/' Boll. 
jSoc. ZooL Prance, x, p. 90, published in 1885) has given very 
forcible expression to this feeling of dissatisfaction, and has 
indeed introduced into th# classification modifications of a very 
'' JonEN*— ' ' 6' 
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fundamental cliaracter, of wliicli Ms imion of the genus Ahi/- 
omlla witli Flumatellci^ and even tlie species of tlie former with 
species of the latter genus in a long list of synonyms, is not tlie 
most radical of tlie changes. 

It is, however, my object on this occasion to draw attention to 
but one part of the existing systems which seems to require 
remodelling. 

The diagnosis of Lo^hopus, as given by Allman {L c. p. 88), 
runs “ Gamoacium sacciform, hyaline, with a disc which serves 
for attachment but not for locomotion ; ectocyst gelatiiioid ; 
orifices scattered. Statoblasts elliptical, with an annulus, but 
without marginal spines.” 

Jullieii (Z. a. p. 139), besides characters derived from the 
general relations of the colony as a whole, inserts in his defini- 
tion of the genus : — “ Statohlastes elliptiques pourvus dMn anneau 
sur ie pourfcour ; anneau termiae en pointe aux extreraitt% du 
grand diametref ’ 

The discovery, as detailed below, of a new species of the genus 
in Australia, involves the giving up of the last-named character 
as of generic importance, and LojyJiojms remains distinguished 
from Cristcdella by the absence of spines from the statoblast 
and of a locomotor disk from the colony, and from Featinatella 
chiefly by the former character. 

LoPHonus Lekbekpel'di, n. sp. 

Zoarium forming chain-like or contort linear growths, the 
zooecia being aggregated into small linear gioiips, which arc con- 
nected with each other by stoloii-like lobes. Zooids deeply 
divided from eacis other within the ectocyst, tubular, ending 
beloAV in rounded, slightly constricted knobs terminated by a 
special thickening of the outermost layer of the endocyst. 
Ectocyst perfectly hyaline, about 1 milliin. deep, forming low iriairi- 
milke, about *02 millim. high, which contain the zooDcial orifices. 

Tentacles about 50 in .number, the longest ' longer tiimi the 
endocyst-body, Epistome not observed. Ectocyst (in. spirit) 
hyaline, colourless; endoeyst-bodies pale yellow. Statoblast 
strictly elliptical in " outline, annulus almost flk ; body very 
convex, 

Meamrements^—hmigtlci of extended 'ppljpide (the portion 
within eetoeyst-sheath) about 1 millim. Diameter of neck of 
zooBcium (endocyst) about *02 millim. Length of lophophore, from 
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root of arm to tip of fiirtliest tentacle, al}out 1 milliiii. Maxminin 
lengtli of tentacles (in spirit specimens) about 1 inillim. 

Statoblast about *85-'*95 millim. long by ‘7 inillim. broad; 
annulus about *22 wide at ends, about *15 millim, at sides ; cells 
of annulus about *01 to *05 millim. broad. 

Halit at. Paramatta Eiver, Xew South "Wales. 

Tile chief points distinguishing this species from Tv. erystallinii-s 
appear to be the absence of terminal angles to the statoblast, and 
the knobbed form of the inner end of tiie eodocvst. The ten- 
tacles are also probably far longer than in L. erystalUmi^s. E"© 
other species 'of the genus is known — that form as.-^igned to it by 
Mr. Garter, from Bombay, evidently being rightly removed from 
Loj>liopus by Hyatt and Jullien. I have bestowed upon the 
species under notice the name of its indefatigable discoverer, 
Hr. von Leiidenfeld, not only on account of liis discovery, and 
of the very remarkable manner in which he has preserved the 
specimen, w^hich slio-ws almost ail its characters as in life, but also 
in commemoration of his generosity in presenting it to the 
Hatural History Museum, and in allowing me to describe a new 
form, systematically and geographically of such high interest. 

The particular specimen from which this description is drawn 
up coats some thin fasciated vegetable stems for a length of 
3| inches, but probably was much more extensive originally ; 
the mass thus formed is about 7 millim. in greatest diameter. 
The statoblasts are described from a specimen found in a dead 
colony, obtained at the same spot, which exhibits the characters 
of the ectocyst sufficiently for identification. The conditions 
under which the colonies are growing (practically covering the 
entire circumference of the object in which they rest) almost 
preclude the possibility of such approaches to locomotion as have 
been sometimes attributed to X. crystallinm ; at the same time 
their attachment to the base is very slight. The body of the 
statoblast is dark umber-brown, the annulus colourless. 

Minute Structure . — Staining with borax carmine has enabled 
me, in the excellent state of preservation of the specimen, to 
demonstrate clearly that the outermost, layer of the ectocyst 
consists of siibstellate nucleated cells ; these are most usually 
roughly oblong in shape, wdth the branches chiefiy at the poles, 
and measure about *015“"‘02 by *005 millim., with a small nucleus 
and p'unctiform nucleolus ; but interspersed abundantly among 
them are some cells with a globular central mass about *01 miiiim. 
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wide, mainly composed o£ a large nncdeus, wliicli contains a 
nucleolus, itself about '002 millim. broad. 

These cells are not described by Allman (he. cit.) or in Hyatt’s 
papers (Proc. Essex Institute, toIs. iv. & vi.), nor have I seen tlieni 
noticed in any other paper which I have met with. Their form 
•would seem to assign a mesodermic origin to them, but hitherto 
no overlying tissue has been found, to represent the ectoderm. 

Moaiing Aggiarafus of the StatoMast,- — ^The cellular structure 
o£ the annulus of the statohlast in those forms in which it is 
developed resembles that of the gemmiile of true SjmigilUdce, 
as elucidated by tlie researches of Carter, Marshall, and Vej- 
dowsky, so strongly that it only requires to be pointed out in 
order to be recognized. 

Australasian Sj)ecies of Freshwater Folyzoa. 

The only Australasian species of Ereshwater Polyzoa recorded 
by Jullien (h c.), and by Hutton, in his ‘ Catalogue of the Marine 
Mollusca of Hew Zealand,’ is Flimatella A^lini of Macgillivray. 
A form assigned to Flumatella repens, var. a of Allman, is, howeverj 
described by A. Hamilton from near Hapier in Hew Zealand 
(Trans. Hew Zeal. Inst. xii. p. 302) ; and Mr. Whitelegge is stated 
to have exhibited the same species, Flumatella repens, and Frede^ 
ricella sultana, from Hew 8oiith Wales, in Proc. Linn. Soc, H. S. 
Wales, viii. (1883) pp. 297, 416. The genus Lophoptis does not 
appear to have been hitherto recorded from Australasia. 


DE8CBIPTI0IT OF PLATE II. 

Fig. 1, IjO])hopiiB Lenderfeldi, ii. sp. Part of the colony, attached to plant- 
stem, showing a subspiral arrangement, of the zoariinn. Natural size. 

2. Part of the zoarium, showing zooids in different states of contraction 

or expansion, a. Hyaline (? cuticular) layer observed at termination 
of body of polyp ides. b. Food-mass in alimentary canal. x40 diam. 

3. Potion of the ectocyst, to show structure as exhibited by staining witli 

.borax carmine, a. Stellate cells ; A Globose cells. xGOOdiam. 

4. A statoblast, showing : a, annulus ; h, body ; c, blastodermic cells * ? 

X 60 diam. 

N.B, These figures are somewhat schematized, except as regards essential 
detaiJj. 


* These bodies appear to consist mainly of refractive granules and of a 
large ntacleus. Perhaps they represent an early stage in the division of the 
germ-cell.'. 
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Experiments on the Sense of Smell in Eogs. 

Ej GEonaE J. Eomajj^es, LL.D., E.E.S., E.L.S. 

[Read IGth December, 1886.] 

On all the phenomena presented hj the higher eYolntion of 
sense-organs in the Animal Xingdom, to mj mind the most 
remarkable is the acuteness of olfactory perception which is 
exhibited by certain orders of Mammalia, All the other faculties 
of special sense are, so to speak, mox^e evenly distributed through- 
out the vertebrated series ; so that when we compare our own 
sense of sight, of hearing, or of taste, wdth those of vertebrated 
animals in general, we at once recognize that they are comparable. 
But such is not the case with the sense of smell ; for in many of the 
Carnivora, Euminants, &e.,this sense has undergone so enormous 
a development as to be suggestive of differing from our own, not 
merely in degree, but in kind. Any one, for example, who is ac- 
customed to deer-stalking must often have been freshly astonished 
at the precautions which it is needful to take in order to pi’event 
the game from getting wind of the sportsman* Indeed, to a 
novice such precautions are apt to be regarded as impljing a 
superstitious exaggeration of the possibilities of olfactory per- 
ception ; and it is not until he has himself seen the deer scent 
him at some almost incredible distance that he lends himself 
without disguised contempt to the direction of the keeper. Xet 
among the Carnivora the sense of smell is even more extraordi- 
nary. Here, for instance, is an observation upon, the subject 
which I published several years ago, and which I now quote be- 
cause it led to the experiments which it is the object of this 
paper to detail: — 

I once tried an experiment with a terrier of my own which 
shows, better than any thing that I have ever read, the almost 
supernatural capabilities of smell in Hogs, On a Bank 
holiday, when the broad walk in Eegent’s Park was swarming 
with people of all kinds, walking in all directions, I took my 
terrier (which I knew had a splendid nose, and could track me 
for miles) along the walk, and, when his attention was diverted 
by a strange dog, I suddenly made a number of zigzags across 
the broad walk, then stood on a seat, and watched the terrier. 
'Finding I had not continued in the direction I was going when 
he left me, he went to the place where he had last seen me, and 
there, picking up my scent, tracked my footsteps over all the 
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zigzags I liaclniacle niitil lie found me. ETow in order to do this 
lie had to distinguish my trail from at least a hundred others 
quite vs fresh 5 and many thousands of others not so fresh, cross- 
ing it at all angles.” 

The ohjcct 01 the experiments about to he described was that 
of ascertaining whether a dog, when thus distinguishing his 
Master’s trail, is guided by some distinctive smell attaching to 
his master’s shoes, to any distinctive smell of his master’s feet^ 
or to both these differences combined. 

I have a setter-biteli over ivhich I have shot for eight years. 
Having a very good nose, she can tract me over immense dis- 
tances, and her devotion to me being very exclusive, she consti- 
tiited an admirable subject for my experiments. 

These consisted in allowing the bitch to be taken out of the 
kennel by some one to whom she was indifferent, who theif led 
her to a prearranged spot from which the tracking was to begin. 
Of course this spot was always to leeward of the kennel, and the 
person who ivas to be tracked alwws walked so as to keep more 
or less to leeward of the starting-point. The district — park-lands 
Burrouncling a house — was an open one, presenting, however, 
numerous trees, shrubberies, walls, &c., behind ■which I could hide 
at a distance from the starting-point, and so observe' the animal 
during the 'whole course of each experiment. Sundry other pre- 
cautioiis, •whicdi I need not 'ivait to mention, -were taken in order 
to ensure that tlie biteli should have to depend 011 her sense 
of smell alone, and the following are the experiments whicdi were 
tried : — 

1. — I walked tlie grass-lands for about a mile in my ordinary 
shooting-boots. Tiie instant she came to the staiding-point, the 
bitch broke aivay at her full speed, and, faithfully following mj 
track, overtook me in a few minutes. 

2. — I set a man who was a stranger about the place to walk 
the park. Although re|)eateclly put upon his trail by my servant, 
tbe bitch showed no disposition to follow it. 

8.— I Imd the bitch taken into the gun-room, where she saw 
me ready to start for shooting. I then left the gun-room and 
went to another part of the house, while my gamekeeper left the 
house hy the back door, ■walked a certain distance to leeward in 
the direction of some partridge-ground, and then concealed him- 

* * Mental Evolution in Aniraalsf pp. 92-3; where also see for additional 
remarks of a general kind on the sense of smell in different, animals. 
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self. The Mtchj who was now liowling to follow me^ was led to 
the back door by another seiwant. Quickly finding the trail of 
the gamekeeper, she tracked it for a few yards ; but, finding that 
I had not been with him, she left his trail, and hunted about in 
all directions for mine, which, of course, was nowhere to be 
found. 

4. — I collected all the men about the place, and directed them 
to walk close behind one another in Indian file, each man taking 
care to place his feet in the footprints of his predecessor. 
In this procession, numbering twelye in all, I took the lead, 
while the gamekeeper brought up the rear. When we had walked 
two hundred 'yards, I turned to the right, followed hy five of 
the men ; and at the point where I had turned to the right, the 
seyenth man turned to the left, followed hy all the remainder- 
The two parties thus formed, after hawiig walked in opposite 
directions for a considerable distance, concealed tliemselyes, and 
the bitch was put upon the common track of the whole party 
before the point of divergence. Following this common track 
with rapidity, she at first overshot the point of divergence ; but, 
cjuickly recovering it, without any hesitation chose the track 
which turned to the right. Yet in this case my footprints in 
the common track w^ere overlaid by eleven others, and in the 
track to the right by five others. Moreover, as it was the 
gamekeeper who brought ,up the rear, and as in the absence 
of my trail she would always follow his, the fact of his scent 
being, so to speak, uppermost in the series, was shown in no 
way to disconcert the animal when following another familiar 
scent lowermost in the series. 

5. — I requested the stranger before-mentioned to wear my 
shooting-boots, and in them to walk the park to leeward of the 
kenneh When the bitch was led to this trail she followed 
it with the eagerness wherewith she always followed mine. 

6. — wore this strangeris boots, and walked the park as he 
had done. On being taken to this trail, the bitch could not be 
induced to follow it. 

7. — The stranger walked the park in bare feet ; the bitch would 
not follow the trail. 

8. — I walked the park in bare feet: the bitch followed my 
trail; but in quite a different manner from that which she 
displayed' when following ’ the trail of my shooting-boots. She 
was so much less eager, and' therefore bo much less rapid, that ' 
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ter nianrier was suggestive of great uncertainty wtether or not 
slie was on mj track, 

9. — I walked tlie park in new shooting-boots, which had never 
been worn by any one. The bitch wholly refused to take this 
trail. 

10. — I walked the park in my old shooting-boots, hut having 
one layer of brown paper glued to their soles and sides. The 
hitch was led along my track, hut paid no attention to it till she 
came to a place where, as I had previously observed, a small 
portion of the brown paper first became worn away at one of my 
heels. Here she immediately recognized my trail, and speedily 
followed it up, although the surface of shoe-leather which 
touched the ground was not more than a few scjiiare milli- 
metres. 

11. — I walked in my stocking-soles, trying fii’st with new 
cotton socks. The hitch lazily followed the trail a short distance 
and then gave it up. I next tried woollen socks which I had 
worn all day, but the result was the same, and therefore quite 
different from that yielded by my shooting-boots, while more 
resembling that which was yielded by my bare feet. 

12. — I began to walk in my ordinary shooting-boots, and when 
I had gone fifty yards, I kicked them off and carried them with 
me, while I continued to walk another three hundred yards in 
my stocking-soles ; then I took off my stockings, and walked 
another three hundred yards on my hare feet. On being 
taken to the beginning of this trail, or where I had started 
in my shooting-boots, the bitch as usual set off upon it at 
full speed, nor did she abate this speed throughout the wdiole 
distance. In other words, having been once started upon the 
familiar scent of my shooting-boots, she seemed to entertain no 
doubt that the scent of the stocking-soles and of the bare 
feet belonged to me j although she did not clearly recognize them 
as belonging to me when they were not continuations of a track 
made by my shooting-boots (10 and 11). 

13. — I requested a gentleman who was calling at the house, 
and whom the bitch had never before seen, to accompany me in 
a conveyance along one of the carriage-drives. At a distance of 
several hundred yards from the house, I alighted in my shooting- 
boots, walked fifty yards beside the carriage, again entered it 
while my friend alighted and walked two hundred yards still 
further along the drive. The bitch ran the whole 250 yards at 
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ter full speed, wittout making any pause at tlie place where tlie 
scent changed. This experiment was subsequently repeated witt 
otter strangers, and witt tte same result. 

14. — I walked in my ordinary shooting-toots, haying preyiously 
soaked them in oil of aniseed. Although the odour of the ani- 
seed was so strong that an hour afterwards the path which I had 
followed was correctly traced by a friend, this odour did not 
appear to disconcert the hitch in following niy trail, for she ran 
me down as quickly as usual. It W' as noticed, howeyer, by the 
friend who took her to the trail that she did not set off upon it 
as instantaneously as usual. She began by examining the first 
three or four footsteps with care, and only then started off at 
full speed. 

15. — Lastly, I tried some experiments on the pow’^er which this 
bitch might display of recognizing my indiyidual odour as ema- 
nating from my wLole person. In a large potato-field behind 
the house, a number of labourers had been engaged for eight or 
ten hours in digging up and carrying away potatoes all the way 
along half a dozen adjacent ‘‘ drills.” Consequently, there was 
here a strip of bared laud in the field about twenty yards wide, 
and a quarter of a mile long, which had been thoroughly well 
trampled over by many strange feet. Down this strip of land 
I walked in a zigzag course from end to end. On reaching the 
bottom I turned out of the field, aud again w^alked up a part of 
the way towards the house, but on the other side of a stone wall 
which bounded the field. This stone wall was breast high, and 
was situated nearly a hundred yards to windward of my previous 
course through the potatoes. The bitch, on being led out of the 
house, was put upon my trail at the top of the field, and at high 
speed pjicked out my trail among all the others, following roughly 
the various zigzags which I had taken. But the moment she 
gained the “ wdnd’s-eye ’’ of the place where I was standing be- 
hind the wail, she turned abruptly at a right angle, threw up her 
head, and came as straight as an arrow to the spot where I was 
watching her. Yet while watching her I had allowed only my 
eyes to come above the wall, so that she proved herself able 
to distinguish instantly the odour of the top of my head (without 
hat) at a distance of two hundred yards, although at the time 
she was surrounded by a number of over-heated labourers. 

16. — On another day, when it was perfectly calm, I tried the 
experiment of standing in a deep dry ditch, with only the top of 
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my iiiicoYered lieacl above the level of tlie siirroimdiiig fields. 
■When she was led within two hundred yards of the place, she 
instantly perceived my odour, and ran in a straight line to where I 
had then diiehed my head, so that she should receive no assistance 
from her sense of sight. This experiment shows that, in the 
absence of wind, the odour of my head (and no doubt, in a lesser 
degree, that of my body) had diffused itself through the air in all 
directions, and in an amount sufficient to enable the setter to 
recognize it as my odour at a distance of two hundred yards. 

From the above experiments I conclude that this hitch distin- 
guishes my trail from that of all others by the peculiar smell of my 
boots (1 to 0), and not by the peculiar smell of my feet (8 to 11). 
1^0 doubt the smell which she- recognizes as belonging distinctively 
to my trail is eomiiiumeated to the boots by the exudations from 
my feet ; but these exudations require to be combined with shoe- 
leather before they are recognized by her. Probably, however, 
if I bad always been aeeustoraed to shoot without boots or 
stocldngs, she would have learnt to associate wnth me a trail made 
by my bare feet. The experiments further show that although a 
few square inilliineti’es of the surhice of one boot is amply 
sufficient to make a trail which the animal can recognize as mine, 
the scent is not able to penetrate a single layer of brown paper 
(10). Furthermore, it would appear that in following a trail 
this bitch is ready at any moment to be guided by inference as 
well as per(3eption, and that the act of inference is instantaneous 
(12 and 13 as compared wdth 2, 8, and 11). Lastly, the experi- 
ments show that not only the feet (as these affect the boots), but 
likewise the whole body of a man exhales a peculiar or individual 
odour, which a dog can recognize as that of Ins master amid a 
crowd of other persons ( 15 ) ; that the individual quality of this 
odour can be recognized at great distances to -windivard (15), 
or, in calm iveather, at great distances in any direction (lO) ; 
and that it does not admit of being overcome by the strong smell 
of aniseed (14), or by that of many other footprints (4). 
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On tlie Locli-Leven Trout (Salmo levenensis). 

Ey Eeakcis Day, C.I.E., F.L.S. 

[Eead 2nd December, 1886.] 

Sabmo IiEyekeksis, WalJcer. 

Salmo levenensisj WaJJcer^ TFevnerian Memoirs^ i. p. 541 (1808), 
a^ucl Weill ; Wallcei\ Posthumous Pssays on Wafiiral History 
(1812) ; Tarrell Brit Pishes, (ed. 2) ii. p. 117, (eel. 8) i. p. 257 ; 
Giinther, CataL of Pishes, vi. p. 101 ; Couch, Pishes Brit. Isles, iv. 
p. 243, pL cexx. ; Houghton, JBrit. Preshivater Pishes, p. 123, c. fig. ; 
Hag, British ancl Irish Pishes, ii. p. 92, pi. exvi. figs. 2 & 2 

Salmo tauriiius, or Loch-Leven Bull-Trout, Waller, Essays, he. 
(large examples) . 

Locli-Leyen Trout, Pichardso^i, Fauna Bor, ■‘American a, 1836, 
p. 143 j Pnoa, Proceedings Linnean Boeieig,YQ\.ii. p. 354, Dec. 1854. 

Salmo cgecifer, Parnell, Fishes of the Firth of Forth, p. 306, 
pi. XXX., and JVern, .Mern, vii. p). 146, pfi. xxx. 

Among the general pmblic, anglers, and fishermen it has, from 
almost time immemorial, been a subject of argiimeiit as to 
wbether the Locli-Leveu trout should be considered a species 
distinct from the burn-trout {Salmo fario') ; and also, sup:)j)osing 
it to be a distinct spiecies, whether it may not be the descendant 
of a marine form which, having ascended the river Deven and 
obtained access into the loch from the sea, has been unable to 
return there. Scientific men have joined in tliis discussion and 
given or refused sj)ecific rank to the Loch-Leven trout ; in the 
meantime, the form in question has been selected as the stock- 
fish for the justly celebrated Howietoun fish^farm of Sir James 
Maitland, which is within 25 miles of Loch Leven and at about 
the same elevation above the sea, ^ and here facilities have existed 
for studying the race more closely, perhaps, than any other of 
our British trout. 

In Sir Hobert Sibbald’s history of Kinross-shire, 1710, we 
read : — ^'Loch Leven abounds with fine fish, such as the salmonds^, 

^ Th^ term saloionci was used so vaguely hj some autliors as applicable to 
both the salmon and sea-trout, that tbe simple name being given is hardly 
suliieient evidence of tbe presence of Bahm satar. Thus Sir B. Sibbald, in his 
* Scotia Illustrata/ 1684, divided salmon from salmoneta, and referred to the 
latter as follows: — Salmoneta, qui nostratibus the Balmo»4rout^' (p. 25). 
He also observed, '“The Grey trout, or Bill-trout, some of them as large as a 
salinond”; hut, as I shall show, this grey stage is not the livery of old speci- 
mens, and none have been recorded over 10 lb, in weight, it would therefore 
seem he referred to sea-trout; again, silvery trout in Scotch lochs are often 
classed as sea-trontv 
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t alien in tlie summer .... The Grej-troiit or Bill-trout, some 
of them as big as a salmond ; greyish skinned and red fished, 
a foot long, taken all the year over. Cendiie or Camdiie in 
Irish, Blackhead, haring a black spot on the top of its head, is 
fat, big as a Dunbar herring, red fished, much esteemed.” 

Peimant, in 17G9, went to Loch Leven, and observed The 
fisli of this lake are pike, small perch, fine eels, and most excel- 
lent trouts, the best and the reddest I ever saw ; the largest 
about 6 Ib. in weight” (Journ. 4th ed. p. 69). In his ‘^British 
Zoology,’ 1776, he did not refer to any distinct species existing 
in Loch Leven ; hixt after remarking on the large trouts of Lough 
Heagh in Ireland, locally termed Buddaghs, he continued, “ Trouts 
(probably of the same species) are also taken in Hulse-water, a 
lake in Cumberland, of a much superior size to those of Lough 
E'eagb. These are supposed to be the same with the trout of 
the lake of Geneva, a fish I have eaten more than once, and 
think but a very indifferent one” (iv. p. 299). 

The Eeverend A. Smith, ‘ Statistical Account of Kinross, * 
1793, remarked that “ In Loch Leven are all the different species 
of hill, burn, and muir trout that are to he met with in Scot- 
land, evidently appearing from the diversity of manner in which 
they are spotted ; yet all three different kinds, after being two 
years in the loch and arriving at | lb. or 1 lb. in weight, are red 
in the flesh, as all the trout of every kind in the loch are, except, 
]>erha|)s, those newly brought down by the floods, or such as are 
sicMy. The Silver-grey trout, with about four or five spots on 
the middle of each side, is apparently the original native of the 
loch, and in many respects the finest fish of the whole. The fry 
of all kinds are white in the flesh till they come to the size of a 

herring, about the beginning of the third year Those 

called bull-trout are believed to be the old ones. In spring, 
1791, a large one was caught that weighed 10 lb.” 

Dr. Walker, in his posthumous 'Essays on ISTatural History 
and Eural Economy,^ 1812, observed of the trout in Loch Leven 
“ The first most frequent is called at the place Gre^ Trouty and is 
a fish not distinctly described by naturalists ; it is found usually 
from 1 lb- to 2 lb. in iveight, at times considerably larger. This 
is supposed to be Sahio levenenstSy 'N. The second, called by 
the inhabitants Bull-trout, Salmo taurmus, H., supposed to be a 
distinct species ; but there is reason to suppose this is the male 
of the above. These two are generally known in Edinburgh as 
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Loch-LeTeri trout. TKe tHrd is called at Kinross the Cmmla^, 
is 8 in. to 10 in. long, and reckoned a distinct species ; but is 
only the grey trout at an eaidj age.” He likewise referred to 
three more species as the Burn trout, the Highland or Muir 
trout, and another form of hull trout, which he does not appear 
to haye seen, found in the deep parts of the lake, attaining to 
7 ib. or 8 lb. in weight, and with yellow flesh. 

Grraham, ‘ G-eneral Eeview of the Agriculture of Kinross and 
Clackmannan,’ published about the eoxamenceraent of the present 
century, after giving an account of the fish found in Loch 
Leven, remarked, “Flounders are also found in Loch Leven,” 
which demonstrated that at this period sea-fishes w-ere able to 
obtain access up the river Leven into the lake. 

In the year 1874, Mr. E. Bums Begg, the ex-president of the 
Kinross Fishing Club, compiled an interesting account of the 
Loch- Leven trout, and of the locality which it inhabited. The 
Loch-Leven lake, prior to 1830, covered a superficial area of 4312 
acres ; it is situated 360 feet above the sea-level, and receives the 
waters of the Gamy and of the north and south Queich ; while the 
mean flow from it throughout the year amounts to 4000 cubic 
feet a minute, which goes into the river Leven, and this river, 
after a course of 14 miles, falls into the Firth of Forth. In 
December, 1830, the loch was diminished to three fourths of its 
original dimensions, or to 3543 acres, by an extensive drainage 
operation, which permanently reduced its natural level to the 
extent of four and a half feet, and means were likewise devised 
by which, when desired, another four and a half feet can be 
drawn off. Fleming made a careful inspection of the loch 
during the years 1834 and 1835, in order to ascertain what 
eflect the drainage had had upon its fisheries, and he concluded 
that they were permanently diminished one-third in their value, 
the sluices acting in j iiriously to young fish by reason of the strong 
current at the outflow ; and that the margin of the lake had under- 
gone a change unfavourable to its piscine inhabitants, owing to 
the peculiar barrenness of the shore rendering the new margin 
ill suited for supplying them with food. In the lake itself, how- 
ever, the water-snails were found not to have been destroyed. 

Many have supposed that the superior flavour of Loch-Leven 
trout is a consequence of the quality and abundance of the food 
which they could obtain there. ■ 

In the *New Statistical Account of Scotland/ mention is made, 
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of a trout taken April 27tli5 1841, that weighed 10 lb., being 
27 indies long and 17 inches in girth. We arc likewise told of 
the fish in this lake, that their superiority in quality is not 
confined solely to the Loch-Leven trout proper, but is to be 
observed in the common trout, and even in the pike, perch, and 
eels; also that the trout of Loch Leven do not continue to 
exhibit the same distinctive superiority when they are removed 
to other waters. In new quarters, however favourable such may 
appear to be, they are said to invariably deteriorate and lose 
much of their quality. 

The peculiarly excellent food in the water at Loch Leven has 
been supposed to consist of a small reddish-coloured moll us k, 
believed to be restricted to the shallow shingly beds lying near 
to the shores (the form here alluded to would seem to be a 
LimiKsd)^ and the sessile-eyed crustaeeau, “screw” or “water- 
shrimp,” Gammams, Mr. Wilson concluded that it was owing 
to the abundant and perpetual breeding of these and other 
living CTeature>s that the trout in question owed their supe- 
riority. A fisherman, liowmver, who had the management of the 
curing of the trout, and had observed the food taken from their 
stomachs, i^emarked that he had never observed any small shells, 
but mostly wmrms, minnows, perch, and young trout. Further- 
more, evidence was adduced by fish-dealers and others who had 
been regularly supjplied with trout, both before and since the drain- 
age, who distinctly stated that they could observe no deteriora- 
tion whatever in the fish. Parnell, however, held a clitferent 
view ; and there cannot be a doubt that the stock of fish largely 
diminished from some cause. 

Whether this form is or is not the Salmo ctimlerlmid of La- 
eepkle, in his ‘Histoire JSTaturelle des Poissons,’ voL v. p. 696, 
cannot now be determined from the meagre description which 
has been handed down to us; but that author described it as 
having a small head, white flesh, and being externally of a grey 
colour. , A correspondent of Loudon’s ‘Magazine of Natural 
History,’ 1832, voL v. p. 317, remarked upon a form of trout 
which was found in IJlswater and Windermere, termed by the 
residents a “ grey trout ” and having the habits of a char, which 
he likened^ to Lac^pede’s fish, and asserted was captured up 
to; 20 'lb. weight. . Parnell in 1838, I, c., appears to he the first 
who, scientifically, investigated this form of trout, and fro,m 
^ 'his Remarks' we 'learn' that he considered “the differences that, 



M-E* E, BAT Olf THE LOCH-LETEH TEOIJT, 


V5 


exist between S* ca^cifer (as he termed this foriii) and S.farlo 
are veiy striking. The pectorals of S, C(scifer, when expanded, 
are pointed ; in >S^ fario they are rounded. The caudal fin in 
S, cmcifer is lunated at the end; in 8, fario it is sinuous or 
even. 8. cmcifer has never any red spots ; 8, fario is scarcely 
ever without them. The caudal rays are much longer in 8, oas- 
c|/er'than in S.fario^ in fish of equal length. In 8. cmcifer the 
tail-fin is pointed at the upper and lower extremities ; in 8. fario 
they are rounded. The flesh of 8. cmcifer is of a deep red, that 
of 8. fario is pinkish or often white. The caeeal appendages in 
8. cmcifer are from 60 to 80 in number; m 8. fario I have never 
found them to exceed 46.” He also observed that this fish does 
not appear to be peculiar to Loch Leven, as he had seen S 2 )eci- 
meiis that had been taken in some of the lakes of the county of 
Sutherland. 

Sir John Eiehardson, in the ‘Fauna Boreali- Americana,’ 1. c.^ 
remarked that in “ external form, the proportional size of various 
parts of the head and gill-covers, the size of the scales and the 

dentition, agrees with 8. lemanus Three individuals of 

the Loch-Leven trout that were dissected had each 73 pyloric 
cseca, and in one of them 59 vertebrae -were counted.” Yarrell 
added nothing to the previous descriptions. Knox, ‘ Lone Giiens 
of Scotland,’ 1854, observed of this trout of Loch Leven, that it 
‘‘is a beautiful silvery dark-spotted trout, imagined by some to 
be peculiar to the lake. This, however, is not likely, since trout 
quite resembling those of Leven' are found in many northern- 
lakes ” (p. 36). He concluded, after citing some of the opinions 
of others, that he was “ disposed to think that two species of 
trout inhabit Loch Leven, independent of the common river 
trout ; namely, the trout ’which lives on entomostracse, and comes 
into season in December, January, and February ; and the trout, 
wliieli, feeding on the buccinum, and on flies, worms, and all the 
common food of the common river trout, comes into season later 
in the , spring” (p. 37). In the ‘Proceedings of the' Limiean 
Society’ (Dec. 19th, 1854), Dr. Knox remarked that at first he 
thought this a specific form, “ although anatomical investigation 
has not hitherto confirmed it.’’ 

Dr. Oiinther, 1. a,, gave a fuller description than the -previous 
authors whom I have quoted. He observed of this fish that it 
has tlie ‘‘ body much less stout than in 8- fario .... In the 
male sex a mandibular hook has never been observed. MaxiHary 
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miicli longer tlian the snout, but much narrower and more feeble 
than in S.fario (see figures, p. 6) ; in specimens IB inches long 
it estencis to below the hinder margin of the orbit, and at no 
age does it reach much heyond it ... . The teeth of the body of 
the vomer form a single series, and are persistent throughout 
life. Tins well developed, not rounded.’’ He found from 49 to 
90 cmcal appendages. At page 6, 1. e., are figured twn maxillary 
bones, stated to be from fario and levenensis'^\ but the 
drawings not being completed at their proximal extremities 
render it almost impossible to understand w^hat they are intended 
to represent. The supplementary bone vrould seem to be where 
the most difilerence exists. The same author likewise remarked 
(p. 7) on the question of species in Salmonidse, and gave his 
reasons for admitting certain forms to that rank, stating that 
‘‘ whenever the zoologist observes two forms distinguished by 
peculiarities of organization such as cannot be conceived to be 
the effects of an internal or external cause, disappearing with 
the disappearance of that cause, and which forms have been 
propagated and are being propagated uniformly through all the 
generations within the limits of our observation, and are yet 
most probably to be propagated during the existence of mankind, 
he is obliged to describe these two forms as distinct, and they 
will commonly be called species.” Hr. Gunther has also stated, 
at a meeting of the Zoological Society, that the late Sir J. 
Eichardson had informed him that he believed the true Loch- 
Leven trout had disappeared from that lake. 

In giving a decision ou the well-known “ Orange-fiin ” case, in 
1872, the Sheriff Substitute found that “ in reference to the out- 
ward silvery appearance of the fish in question, both Hr. Giinther 
and Professor Young state that the silvery eoat with which these 
fishes is clothed is to be regarded as a distinctive mark of their 
being migratory fish of the salmon kind. The assumption of the 
silvery coat .... in the case of river fish, is to be held an almost 
infallible test of a migratory and sea-going habit. Hor is this 
inconsistent with the well-known fact, that in the case of certain 
fish w'hich inhabit lochs having now no communication with the 
sea, a similar silvery appearance is to be seen. In the case of 

^ The teeth in the maxilla of S. l&venenm, in Dr. Giinther’s figure, are 
shown as directed forwards and inwards ; the base of each tooth appears as if 
resting on the skin with its point turned towards the maxillary bone I 
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the Locli-Leven trout, whicli a:ffords the most notable example 
of the pheiioraenoa referred to, it must, however, be kept in view, 
as having an important bearing on the character of this fish, that 
the loch which it inhabits had, most probably, at one time a 
communication with the sea, and that the fish themselves possess 
in a most remarkable degree the features of the salmon and the 
sea-trout .... The fact of one of these trout having, in the 
course of the present trial, been regarded by Professor Young as 
a sea4rout, after examination, is a very strong testimony to the 
difference between the characteristic features of the Loch-Leven 
trout and those of all the non-migratory river-fish (pp. 166, 167). 

In the year 1873 Sir James Maitland commenced fish-culture 
at Howietoun, and selected as the form of trout which be con- 
sidered would prove best adapted for this purpose the true 
Loch-Leven breed, the eggs of which he obtained at the lake, 
and from which his present stock oiiginated Por some years 
he has assisted me, and allowed every facility for examining 
the fish in his establishment, while I have given very particular 
attention to the following question, Is the Loch-Leven trout a 
{Ustinct species or merelp a local race ? 

The first inquiry will therefore be, On what grounds has the 
Loch-Leven trout been regarded as a distinct species ? Can any 
persistent differences from other trout be shown in its external 
form, its internal organization, its tints, or the colour or taste of 
its flesh ? 

As to external form, the Loch-Leven trout has been said to be 
much less stout, its head shorter, its fins more pointed, wliile the rays 
in its caudal fin are longer than those in the bum-trout ; the poste- 
rior extremity of this fin is also said to be lunated and pointed at 
both its upper and lower angles, and its pectoral fin is likewise 
pointed. Also that the male has no hook on the lower jaw ; that its 
maxillary bone is more feeble than in any other form of trout, and 
that it never extends posteriorly beyond the hind margin of the 
orbit. 

As to its body being less stout than that seen in bum-trout, 

^ Others have likewise stocked pieces of water with these fish, but with vary- 
ing success. Thus Knox C 3jone Gleus of Scotlandf 1854) remarked upon tb© 
artificial Lake of Presfcmanuan, into which, some years ago, the beauteous Trout 
of Loeh Leven had been introduced. Under circumstances highly disadvani;a- 
geous they throve, notwithstanding, tolerably well, and even bred at the entrance 
of a small stream which mainly supplies the lake” (p. 85). 

MOT. ■;rOIJEF. — ZOOLOGY,' TOL. XX. 7 
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this is certainly sometimes the ease, but such a character is not 
persistent. In the form of the body there is no difference percep- 
tible in those fish reared in Qloucestersbire, as I shall presently 
show, or at Mr. Andrews’s establishment at G-uildford. from eggs 
obtained from Howietoun, and young of brook-trout raised from 
local brook-trout eggs. As this is the case in fish reared from Locli- 
LeTen eggs it is evident that their form ultimately depends upon 
local circumstances or conditions ; for if they are removed to an“ 
other locality where the conditions are different, the hrook-trout 
form is at once seen. The same observations apply to the length 
of the head, which in some welWed examples, and, in fact, gene- 
rally in the young raised at Howietoun, is a little shorter in pro- 
portion to the length of the body than usual in the brook-trout, 
but this changes on their being transferred to a new home. 

As to the length of the rays of the caudal fin * being longer 
than in the brook-trout, I have been unable to find that such is 
the case, either in specimens from Howietoun, from Loch Leven, 
or in those in the British Museum, as they seem to he absolutely 
identical in the two forms. In a skeleton of a female 20 inches 
long, I find the middle caudal ray is 2T inches in length, and the 
longest outer ray 2*9 inches ; but were Dr. G-iinther’s figures, m 
noted below, to be applicable to these fish, the outer ray should 
be 4T inches in length. Such proportions I have never seen in anj^ 
of the thousands of these fish I have observed at Howietoun or 
elsewhere, not omitting those in the British Museum. Specimens 
having the angle of this fin pointed would appear to be young 
fisb, often males, kept, as at Howietoun, where they are not dis- 
turbed ; but in the old fishes this fin is invariably rounded at its 
posterior extremity. 

The statement that the pectoral fin is pointed is partially cor- 
rect in small specimens, as it also is in small brook-trout, but in 
old and well-preserved examples it is as rounded as in other 
races of freshwater trout f. 

As to the male having no knob on the lower jaw, that likewise 

^ “ In specimens 13 inches long, the middle caudal rays are not quite half as 
long as the outer ones, and in older ones they are half as long.” (Giintker.) 
In a specimen inches long the middle caudal ray was 1 inch in length and 
the outer or longest one If. 

t In order to demonstrate this, dried examples of the pectoral fin taken from 
fishes of this race at various ages were shown at the Meeting when the paper 
was' read* - 
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is a most erroneous assertion ^ ; in tlie one figured as a diagram, 
whicJi measures 14'6 inches in length, and was 44 months old 
when caught in October 1880, the knob is Yerj well dere- 
loped. This knob is constantly seen in all old males of this form ; 
w^hile even in some old females at Howietoun a small one is 
occasionally perceptible. 

As to the maxillary bone being ‘^mnch narrower and more feeble 
than in S. fario, in specimens 18 inches long it extends to below 
the hinder margin of the orbit, and at no age does it reach beyond 
it’’ {Giliither), Is this so? This statement as to where the 
maxillary bone extends posteriorly^, first made by Dr. Gtinther, 
is not borne out by an inspection of Howietoun fish, in which in 
large specimens it extends from one to two diameters of the orbit 
posterior to the eye, and this is of normal occurrence. In an 
example 26 inches long it reaches to 1| diameter of the orbit 
behind the eye ; the longest fish in that establishment having a 
total length of 27 inches. Por as they hecome more or less 
sterile at from 8 to 10 years of age, to which breeding males 
rarely if ever attain, older fishes are not present. 

Doubtless the maxilla and teeth with which it is armed are not 
so strong at Howietoun as in some (not all) h rook-trout of the 
same size; and the cause of this feebleness in the jaws, which 
ceases under altered conditions, is immaterial to discuss, because 
we have no evidence pointing as to how it first commenced. 
Although perhaps it may be likened to what is seen in some sea- 
trout, it may also be observed in many loch-trout in the north 
of Scotland, with whose jaws I have compared those of the Loeh- 
Leven fishes. The question, in fact, now is, what will be the result 
on the form and strength of the jaws and teeth when these fishes 
are transferred to a new locality to battle their own way in the 
world ? Anyhow, figures of the comparative strength of the jaws 
in a Doch-Leven female trout and one of the brook-trout of the 

* Since this paper was read, the following observation appeared in the “Bir- 
mingham Daily Post' of Dec. 11, illustrating how erroneous statements as to 
specific differences in species may give rise to a possibly false conclusion : — ■ 
“ The big trout which was recently captured in. the Birmingham Corporation 
Eeservoir at Shustoke has been mounted by Cooper, of London, and may te 
seen, during next week, at Keeling's fiahiug-tacHe shop, Digbath. It weighed 
w’ken caught 8|- lb., and its length was 27 inches. The formation of the lower 
jaw shows that it was an old fish, and not one of the Loeh-LoTen trout with 
which the reservoir was stocked three years ago.” 


7# 
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same size and sex as published by Br. G-iinther are very mis- 
leading ; for I cannot find such examples in the British -Museum 
collection showing what he has represented, neither can I in 
nature 

Having thus seen that in its external form either the differ- 
ences which have been stated to exist between this fish and the 
brook-trout are erroneons, or else liable to alteration when 
the fish is removed to another locality, all must allow that such 
non-persistent differences are no basis upon which to found a 
species. 

As to external colour, we find Parnell asserting, as among its 
specific characters, body without red spots ; ” and that these 
fish are generally seen without them up to a certain age is of 
very common occurrence, they being of a grey colour densely 
spotted with black, and if males, with the fins almost black- At 
Howietoun, three main types of colour are observable amongst 
these fish — a slaty or greenish grey, becoming lighter beneath, 
and the upper two thirds of the body and dorsal fin spotted with 
black, and the fins generally greyish black. This form of colour 
is prevalent up to the end of the fourth season, and may almost 
be looked upon as equivalent to the silvery stage of the salmon 
smolt or grilse, but I have never seen one over four years of age 
continuing this livery. The second t or adult form is of a general 
purplish golden, densely covered with black spots, among which 
some red ones are usually to be seen, and many old females get 
a dark line along the middle of the belly, which, as well as the 
under surface of the head, is more or less black in males. In one 
female 18 inches long, on Hovemher 24tb, three bright orange 
spots were present on the adipose dorsal fin, which as a rule is 
of a lead-colour, with two or three black spots J. The third form, 
which will have to be again referred to, consists of small under- 

^ Specimens and diagrams were shown at the Meeting. 

t When old enough to feed on clams, which are about the size of marbles, 
this yellow colour shows itself. In- some small examples, hatched in 1883, the 

finger-marks” were ¥ery distinct on netting the pond at the end of HoTember 
1886. 

I 'We must not forget that brook-trout vary greatly in colour even when in 
the same locality ; thug “ Ephemera” in 1853 remarked of those in the Wandle 
that such as feed under the cover of the trees, or lie under banks or arti- 
ficial 'hides' during sunshine, are dark brown and yellow; those that frequent 
the unshaded streams with a clear sandy bottom are of a silvery hue ” (p. 274), 
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sized fislij wMcIi, owing to sickness or some otlier causey, have tlie 
colonrs of the brook-trout, with orange-tipped adipose dorsal 
fins. 

The question here arises whether these colours are perceptible 
in these fishes when removed to fresh localities. In the year 
I 8685 the late Mr. Mclvor, of the Q-overoment Gardens at Oota- 
camimd in the Madras Presidency, succeeded in introducing some 
Locii-Leven trout and other European fish to that elevated 
region, wdiere they are or were doing well (see Journal of the Lin- 
nean Society, Zoology, voL xii. p. 562). In January 1876, Mr. 
Thomas, F.L.S., of the Madras Civil Service, sent me a specimen 
from the Hills which 'was 6 ^ inches long, and on its body w^ere red 
spots. In this instance it was clear that if a young Loch-Leven 
trout could assume red spots when removed to Asia, there was no 
reason why any similar movement in Europe might not occasion 
the same results. 

The assumption of the general colours of the trout in any 
given locality by introduced breeds is of very common occurrence, 
at least after the third year. Now this is the period at which 
the young of the imported forms would be in a condition to be 
observed by the fisherman, whether angler or netter. 

This is generally asserted to be owing to the imported fish 
having interbred with the local race, and the hybrid (as it is 
wrongly termed) or mongrel form has the local colours. It is 
therefore interestiug to ascertain whether, were eggs removed to a 
given spot quite distinct from the waters where the parents reside, 
the young which emerge from those eggs would retain the colours 
of their parents or assume those peculiar to the locality j for 
if this latter occurs, it must be evident that such has been con- 
sequent upon local surroundings. 

Ten thousand yearlings from Howietoun were turned into 
loch Goldenhove, about two miles away, and fed by the same 
stream which passes through the fish-farm ; this loch is nine acres 
in 'extent, and averages six feet in depth. In July 1886, 1 exa- 
mined some of these ' introduced fish, and found them of a pur- 
plish colour shot with gold, and covered with black oeellated spots, 
but no red ones. Dorsal fin spotted with black, but without any 
white edging, its outer surface greyish ; a little orange upon the 
adipose dorsal fin. The colours, in fact, of these fish were not what 
is' seen in the Howietoun ponds, but nearly 'approaching ' those 
in the Loch where they had been placed. A few had some red 
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spots. As the water in the two localities was the same, food wmiild 

seem to Lave been the principal reason of this change in colour. 

Although the last experiment does not prove very much, it 
shows that some alteration in colour may follow new environ- 
ments ; but a still more conclusive result as to the change in colour 
which may take place in these fish under like circumstances has 
lately occurred in Gloucestershire. The present proprietor of 
Cowley had two ponds in a wood on his estate, each about an 
acre in extent, and from the lower of which springs a small 
stream ; these he wished to have stocked with some good kinds 
of sporting fish. The two ponds are supplied by underground 
spings, while there is a fall of about 16 feet from the outlet of 
the. upper pond, and a rather greater one from that of the lower 
where the stream commences. It will thus be apparent that no 
fish could obtain access from above, neither could they ascend 
the 16-feet perpendicular fall from the stream to the lower pond 
It was determined to try the Loch-Leven trout; so these ponds 
were drained, mudded, and then puddled with clay. 

During December 18S4 and J anuary 1886 one thousand yearling 
Loch-Leven trout were received from Mr. Andrews of Guildford * 
and these were placed in the ponds by Mr. Ogden, of Cheltenham! 
In August this year (1886)1 was informed that, it Laving become 
necessary to remove these fish to a more suitable locality, they 
had been eapturmg them, and very great differences were percep- 
tible both in size and colour among the two sets of fish— those 
in the upper pond being silvery with a few black spots, whereas 
those in the lower pond were of a much larger size, covered with 
spots, and having purple and golden reflections. Having obtained 
leave, we visited these ponds on August 26, and first examined 
e emperature of the water by means of thermometers, when 
we found that they scarcely differed. The lower pond was the 
deeper, and in It were large quantities of the American weed, 
Anaclans Alsmastrimi, also some Oltara, while on the surface 
was a considerable amount of the water crowsfoot (Samm- 
mh, whereas in the upper pond there were few'er 

w^eeds, but some Saadfraga was present near its upper 

* Mr. AndrewB, of Westgate House, Guildford, wrote (September 14 18S6V— 
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It seemed, so far as we could ascertain, that more animal pond- 
life was present in tlie lower pond among tlie greater amount of 
vegetation, especially the sessiie-eyed crustaceans Gammarm 
pulew and water-snails {Limnma omta^ variety peregra). These 
forms were, however, also present in the upper pond, where a 
small water-newt was also netted. During the month of April 
this year, when investigating the stream which issues from the 
low'er end of these ponds, I found enormous numbers of tadpoles 
and the larvse of Ephemeridse and their allies. 

A fish captured in the upper pond was seven inches long, Its 
colours generally silvery with a golden abdomen, and a few black 
spots along the sides, three of which were below the lateral line 
and tW’ o on it, as well as three red ones ; cheeks silvery yellow, 
abdomen golden. Some spots on the rayed dorsal fi.n 5 which 
had a white black-based edge at its upper angle; while the 
ventral and anal fins had a very distinct white black-based 
edging. Upper and lower rays of caudal fin and the upper 
end of the adipose dorsal orange-edged. 52 caecal appendages. 
A male, but sterile. The appearance of this fish as to colour 
was, Mr. Ogden observed, similar to the others removed from 
the pond. 

Two fishes were taken from the lower pond, one ten, the other 
eleven inches long. They were generally purplish, with golden 
reflections. The side of the body (of one which was most criti- 
cally examined) from the upper edge of the pectoral fin to and 
above the lateral line was closely dotted with ocellated black spots, 
while there were also some red ones, five of which were on the 
lateral line. Cheeks golden ; abdomen golden, becoming white 
on the chest. Dorsal fin with numerous spots, and a pink black- 
ed ged upper angle. Adipose dorsal with a red edge and several 
black spots. Pectoral and ventral chrome with white edges, base 
dark. 62 csecal appendages. A male, with the generative organs 
well developed. 22 small shells of JLimmsa in its stomach. 

As regards the colour * on the adipose dorsal fin, I examined 
at Howietoun, on August loth, 1886, a number of two-year-olds, 

^ An interesting occurrence has taken place at Oowley among these fish, 
which would seem to prove that Loehlevens throwing back to brook-trout 
may be consequent upon a climinished supply of food causing deterioration. 
During the last week in November Mr, Ogden was near this lower pond and saw 
a large trout rise ; so he returned to the house, and having obtained his fishing- 
tackle, made a cast over it and captured it at the first throw. The fish proved to 
be 15 025. in weight and in good condition, but was described to me as having 
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witli tlie result that there was merely a trace of orange visible in 
some, but the black white-edged margin to the rayed dorsal and 
anal fins was not uncommon. 

On July 5th^ 1886, 1 examined the colour of the adipose dorsal 
fin in many Lochlevens, from pond 9 ; the first was rising 2 -years 5 
and W'ES five inches long. It had two black spots on the adipose 
dorsal but not a trace of orange, and no red spots on the body. 
Several more subsequently looked at were the same. Three had a 
slight orange tinge on the adipose fin, and likewise a few red spots 
on the body ; in fact this fin was orange-tinted in all, wherein red 
spots existed on the sides, hut the presence of these red spots 
was the exception, not the rule. Passing on to the nursery- 
ponds, we examined a few undersized Lochlevens which had not 
fed well ; all had their bodies red-spotted and also red on the 
adipose dorsal fin, while the rayed dorsal had a more distinctly 
black white- edged margin than was generally seen. Some of 
the fish had 2, 3, or 4 black spots on this fin. These fish would 
at once have the brook-trout livery and not pass through 
the normal silveiy stage — stage, we have been erroneously 
informed, which is an infallible test of a trout being migratory 
and sea-going. 

Having paid a visit to Mr. Andrews’s^ well-known fish-cultural 
establishment at G-uildford, I "was shown the yearling Lochlevens 
which had red spots and red edges to the upper margin of the 
adipose dorsal fin and on each lateral margin of the tail-fin. 

Here I must shortly digress to describe a hybrid specimen 
raised at Howietoun, which possibly affords one of the most 
convincing proofs that could be adduced of tbe identity or close 

been nearly black, while it was the largest fish that has been seen. From the 
fact that this pond lately had had very few fishes in it (they having been 
reiiioved)y a more abundant supply of food was obtainable, and consequently 
this trout had grown larger and taken on the Loch-Leven trout colours. ‘ 

* Mr. Andrews (MS., Hov. 1886) finds at Guildford that “eggs of the 
Loch-Leven trout from Howietoun do very well with him ; they are hatched 
in water coming from chalk, and reared where it comes from a gravelly soil. 
The young grow more rapidly and are deeper in form than seen at the same 
age in their native home. The yearlings have the edge of the adipose dorsal 
fin and sides of the tail-fin red, and there are also some red spots on the 
body, in common with yoiiUg of the brook-trout and some reputed as 
Mr. Andrews continues thaf he “knows of nn unmutaJcabU pecuUantks ob- 
servable in the foregoing three '.varieties of British trout ; ” and I question if 
any one else is able to point out their .existence. 
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relationsliip of the Loch«Leven and burn-tront. In ovember ^ 
1883, some eggs of a Loch-Lev en trout were milted from a salmon- 
parr at Howietoun (which specimen I still possess in spirit), and 
batched in. March 1884. As I have elsewhere related, most of 
the young died of dropsy, but a few lived, aud some are still at 
Howietoun in pond 16, very many being small, hut a few of fair 
size, some even giving eggs and milt this season. On .Hovember 
24th I removed one of these fish, a beautiful parr, showing the long 
pectorals and large caudal fin of the salmon, but having only nine 
finger-marks ; while as to colours it was of a beautiful silvery 
glossed with gold, the rayed dorsal fin rather densely spotted 
with black, some of the spots having a deep scarlet edging, and a 
white margin with a dark base being present at the front upper 
corner of this fin as well as of the anal. Adipose dorsal red-edged ; 
caudal straw-coloured, with red upper and lower edges. Numerous 
black spots in the upper half of the body, also some red ones, but 
most of the latter along the lateral line and some below it. A 
large black spot on opercle and some smaller ones, 

Here was a hybrid showing the number of bars of the trout, 
and also most of the trout-colours, hut with this remarkable varia- 
tion from the Loch-Leven breed, that the orange edging was 
present on the adipose dorsal ^ and the light edging on the dorsal 
and anal fins. In fact the spots on the dorsal fin closely resembled 
those seen in the burn-trout in Sutberlandshire. Unless the 
Lochlevens have burn-trout blood in them, how could these fish 
possibly throw back to the colours of the latter race ? 

It is normal for the adipose fin of the Loch-Leven trout to have 
black spots upon it, but no orange margin. The reason is pro- 
bably similar to that which causes these fish to have no orange 
spots on the body, because if orange spots exist upon the body 
the adipose dorsal is also orange-tipped. Evidently whatever 
causes this coloration in one part of the body equally does so in 
the other. 

As to the internal organization of the Loch-Leven Trout, we 
have been told that it possesses from 49 to 00 csncal appendages, 
and that the teeth along the body of the vomer form a single 
series, and, are persistent throughout bfe.*’ In fact from the time 
Parnell first ascertained that these trout often possess a larger 

* ^ofc only is the adipose dorsal normally destitute of an orange edging or 
orange spots in both young salmon and young Lochlevensj but this colouring is 
present in many sea-trout with which young LochleTens have been compared. 
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mimber of these appendages than are usual in brook -trout until 
the present day this has been held conclusive evidence as to their 
specific difference from other forms. Many who would admit that 
variations in external colour or in that of the fiesh, or even altera- 
tions in form, may he dependent on local surroundings^wdll he slow 
to believe that structural differences are not of much greater value. 
Hence we must first inquire whether the number of these esecal 
pylori are Constantin the Loch-Leven race of trout, whether they 
ever vary in the brook-trout, and, lastly, if any facts can he pro- 
duced proving them to be inconstant. 

Among the local Loeh-Leven forms we are told by Parnell that 
the csecal pylori are from 60 to 80 in number. Sir J. liichardson 
found 73 in each of the three which he dissected, and G-iinther from 
49 to 90 5 and although in the description of the species the latter 
writer says, “ Csecal pylori normally 60 to 80/' he instances seven 
females in the British-Museum collection as follows : — “ Females, 
from 12 to 18 inches long. Purchased, said to he from Loch Levein'., 
Caught in April. Csecal pylori 65, 63, 60, 54, 54, 53, 49; "^ 
vertebrse 58-59. These specimens have the pyloric appendages 
fewer in number than is generally stated ; yet these caeca are so 
wide — so much wider than in ^./hr/o,that the reduction of their 
number has evidently been caused by a confluence of several 
caeca into one (Oatal. vi. p. 101). 

From the foregoing statements it is evident that the number 
of these appendages is very variable, for we have them stated as 
being from 49 to 90. If, however, we turn to the writings of most 
authors who have counted the csecal pylori in 8*fario, we find them 
enumerated as follows : — “ I have never found them to exceed 46'*' 
(Parnell, ‘ Pish Firth of Forth,’ p. 308). Thompson in 1836-..ex- 
atiiined the so-called S.feroa^^ and found in four examples 49, 45, 
39, and 36 (‘Nat. History of Ireland,’ iv. p. 157). Giinther 
among his other five non-migratory freshwater forms enumerated 
them as varying from 33 to 49. 

Having thus shown that these appendages in the Loch-Leven 
trout have been recorded as between 49 and 90, while in othernon- 
migratoiy freshwater forms they have been found to be between 
33 and 49, 1 propose enumerating some which I have counted in 
examples of this fish. Among males, in specimens varying from 7 
to 20| inches in length , 1 have found them as follows ; — At H o wie- 
toun, 8 examples of fertile fish averaged about 67 csecal appen- 
dages, founded nn, these' numbers — ^82, 75, 74, 73, 65, 62, 62, 48^ 
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At Cowley, in G-loucestersliire, one fertile male liad 62, one 
wdiicli was sterile 52. Among females^ varying in lengtli from 12 
to 22 inches, the nuniher of these appendages in 7 examples of 
fertile fish averaged about 58, derived from the following numbers 
— 66, 64, 62, 59, 57, 55, 45 ; while one large female from Loch 
Leven had 47. As a rule these cssea appear to be larger in females 
than in males, while in one of the latter a single one of these 
tubes was abnormally shortened near the pylorus. 

The foregoing figures show a variation at Howdetoun in the 
number of these appendages, ranging from 48 to 82 in male fish, 
and from 45 to 66 among female fish ; while in one male which 
was fertile, examined in Gloucestershire, there were 62, and in 
another, not so well fed, from the same locality, and sterile, there 
were 52. In only one is the number seen to approach 90 (82) 
as given by Dr. Giinther, and with that exception 75 was the 
largest number counted, and from that down to 45, clearly 
showing that this is an unstable character, prone to change, 
and consequently unsuitable for discriminating species. Also 
that, away from Loch Leven, these appendages have diminished 
in number, and still more so in examples from the ova hatched 
at Guildford and reared in Gloucestershire, where the smallest 
fish were sterile and had the fewest of these appendages. As to 
the diameter of the caeca, the difference was not apparent, except 
so far as I have mentioned above. 

Possibly the number of the csecal appendages may, under certain 
circumstances, he found of value in ascertaining whether the food 
on which the fish subsist is of such a nature that they will thrive 
or deteriorate. 

If these appendages decrease when the fish are transferred 
to other localities, it may he asked if instances can be adduced 
w^here they have ever been found to increase in trout when 
removed to better feeding-grounds or improved conditions of 
life^. The eggs sent from the brook-trout of Hampshire and 
Buckinghamshire by Mr. Prank Buekland and Mr. Erancis 
Prancis to Tasmania have developed into a large race, in which 
the cffical pylori seem to have reached the normal number of 52, 
showing a considerable augmentation, and again proving the 
number of these organs to be inconstant. 

Eespecting the vomerine teeth being in a single series in Loch- 

^ Since this paper was read (tIz. in March 1887) joung rainbow-trout 
indmB\ 22 montijs old, raised at Howietoim, ImTe been examined. 'Tn 
California, whence the eggs were received, these fish are said to possess about 40 
cieoal appendages ; in. one dissected at Howietonn I found 71. 
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Leyen trout, but in a double row in bum-trout of tlie same size, we 
bave first to consider wlietber the facts as stated are correct. All 
trout and salmon (not cbarr) when young, irrespective of the teeth 
on the head of the vomer, have a double row along its body ; but 
these in all are dependent on age or rapidity of growth, and fall 
ont, commencing behind and extending forwards. In salmon and 
sea-trout, which are forms that grow most rapidly, these teeth are 
shed the earliest, while the Loch-Leven trout, wdiich is likewise a 
rapid grower, loses them rather sooner than the burn or loch 
form; lienee to say that in the mature examples they are invariahl^ 
in a single row is erroneous. At the same time it is not here 
advanced that rapidity of growth is the sole cause of this, for 
the deciduousness of the teeth appears to be owing to the absorp- 
tion or narrowing of the tooth-bearing ridge on the vomer, in 
conseq'uence of which the teeth, originally placed in pairs, become 
ultimately ranged in a single row and finally fall out. 

The condition of the vomerine dental system in specimens of 
Loch-Leven trout may be thus recorded ; — (1) $ 20 inches 
long, 2 teeth exist on the hind edge of the head of the vomer, 
&M d along the front half of its body, the first two of which 
are almost opposite one another. (2) <S 9 inches long, 2 
teeth at hind edge of vomer, 2 at the front end of the shaft, 
and 7 in an irregular zigzag line, almost in one continuous row, 
while their points turn alternately to the right and left. (3) $ 
10*9 inches long, 2 at hind edge of head of bone, 2 in a line 
at the commencement of the body, and 8 as in the last but more 
distinctly in pairs. (4) ? 13*5 inches long, 2 at hind edge of 
head of vomer, then 4 in a single row, next a pairtuiming one to 
each side, and lastly 4 more single ones. (5) d 14 inches long, 
2 teeth at hind edge of head of vomer, 9 in a single row along 
the body of that bone ; of these the two central ones form a pair* 
(6) S 19*2 inches long, 4 teeth at hind edge of body of the 
vomer, 12 along the body, among which are three pairs. (7) J 
23 inches long, 3 at hind edge of head of vomer, 8 along its body 
in a single row, some turning one way and some another. 
The foregoing seven specimens show that it is by no means an 
invariable rule that all the teeth along the body of the vomer are 
in a single row. ' 

Having examined a considerable number of burn or loch trout 
in Sutfaerlandshire, I found that the maxill® were not stronger 
than Jn the Lochlevens, while a specimen* taken at 'random 
* B^chibited when the' paper was read. 



MB. F, BAt OJS: THE L0CH-LETE2T TEOUT. 89 

sliows tbe same dentition as in the form under discussion : ‘burn- 
trout, d' 11 inches long, 2 teeth at the hind edge of the head 
of the Yomer, 10 in almost a single line along the body of that bone, 
turning alternately right and left at their points, but in only one 
instance are they in a pair, [Further south, as in the Windrush 
in G-Ioucestershire, the masillsB are stronger and the vomerine 
teeth are more nearly in a double line than in more northern 
specimens ; hut an entire series, showing all these grades of 
variation, may be traced in freshwater trout in most localities 
where I have searched for it. 

The colour of the fiesh of the Loch-Leven trout is said to be 
deep red, and it is reputed to be very good eating. Whether 
the flavour of these fish has or has not deteidorated since 
the partial draining of the lake, as asserted by some and con- 
tradicted by others, must ever remain unsolved, because how 
the fish were cooked, the degree of hunger in the partakers 
of the food, and many other circumstances would have also to 
be taken into account ; while deciding such a question from 
recollection would be a rather doubtful proceeding. There is a 
legend that in olden times these fish never took a fly ; and an 
anonymous writer in 1886, commenting upon the bad luck which 
had attended an angling competition, observed that fly-fishing on 
Loch Leven had been in existence for about 25 years, but 
previous to that time these fish showed no disposition for winged 
prey. Granting the general accuracy of this statement would 
seem to partially confirm the opinion of Parnell and some 
others, that the local food has diminished in amount, and therefore 
these fish will now take the fly* Why the charr has disappeared 
from this lake is not material to the present inquiry. 

As food Parnell held that at Loch Leven the flesh of this form 
of trout is of a dark red, hut in the common loch or burn -trout 
pinkish or often white. This, however, cannot be held as distinctive 
of species, for some trout captured on the same day at Loch 
Assynt, in Sutherlandshire, showed all variations in the colour of 
their flesh, from white to red, and were all equally well tasted. 
Parnell also observed that “ James Stuart Monteith, Esq., of 
Closeburn, caught a number of small river-trout, and transferred 
them to a lake (Loch Ettrick), where ' they grew rapidly ; their 
flesh, which previously exhibited a white chalky appearance, 
became in a short time of a deep red, while their external 
appearance remained the same from' the time they were first put 
in (qp. eii. p. 307). 
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Mr. Ffeiiiiell, writing of the Loclileveiis at Mr. Andrews s 
(^Times^ Oct. Idit'h, 1886), observed tbat “ the Loch-Leveu trout 
were no strangers to me ; I have killed many, and as a fresh- 
water fish I hold them in high esteem : and I certainly think that ^ 
those I took from tlie roadside pond in Surrey were the very best 
I had ever placed before me.” 

The questio 3 i whether the Loch-Leven trout is a local race 
or a distinct species, is one of considerable practical im- 
portance to the fish-culturists of this country, quite irrespective 
of its scientific interest. If it is a species distinct from the 
hrook-trout, its introduction into our streams and dissemination 
through our fresh waters would be a great source of hybridization 
among our indigenous forms, and this would tend towards sterility 
of the offspring. On the other hand, if it is merely a local race, 
its crossing with the hrook-tront would be merely the inter- 
breeding between two varieties of one species, which, instead of 
being a cause of sterility, is more commonly a means of improving 
a breed. 

I assume it as granted that the Howietoun fish are in every 
respect similar to those of Loch Leven, 'whence the breed was 
derived. This variety is sometimes, not always, finer shaped 
towards the tail, and has a rather shorter head, as in the sea- 
trout, S, alhm, than the ordinary hrook-trout, wlnle its form 
is much like that of the Salmo lemanus or loch -trout of the 
Lake of Geneva and elsewhere, which has been shown to he 
a variety of 8. fario. Its maxillary bones are somewhat jfiner 
than in our ordinary river-trout i its csecal appendages are more 
npt«refons; and its colour differs, being as a rule silvery with black, 
but having no red spots up to its fourth or fifth year. Lr, 
Gunther’s observations that the male never has a knob on the 
low’^er jaw, that its fins are never rounded, that the teeth along the 
body of the vomer are always in a single row, very different from 
those of the brook or burn trout, may be dismissed as erroneous 
statements, probably made owing to tbe want of opportunity of 
examining specimens. The Loch-Leven trout is doubtless a 
rapid grower in its northern home, and the race at Howietoun 
has been much improved by selection of breeders ; but removing 
the eggs to a new locality and then rearing the young has shown 
that the form and colour of the local race of trout is, as a rule, 
assumed, while even the number of cmcal appendages becomes 
altered, owing to changed condition of life. 
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The JTatural History of tlie Genus JDero. By Edward C. Bous- 
EiELD, L.E.C.P. Loud. (Communicated by Dr. J. MfriEj 
E.L.S.) 

[Read dth. November, 1886.] 

(Plates ni.-V.} 

At the meeting of tbe British Association in 1885, at the request 
of Prof. McIntosh, I presented a summary of the results of 
my study of the Annelids of the genus Dero^ with descriptions 
of some new species which had come under my notice, and 
remarks as to the identification of others. Erom the necessary 
limits of such a communication, I was compelled to omit 
much detail ; and lack of time and material led to a certain 
want of accuracy in my collation of the work of other writers, 
and the comparison of the examples which came under my own 
notice with their descriptions. 

Enlarged facilities of reference having now enabled me to 
acquire a tolerably complete knowledge of all that has hitherto 
been written on this genus, and a considerable supply of material 
&om various sources having given opportunities for extended ob- 
servation and closer comparison, I venture to offer the following 
as the most complete account of the genus allowed by the present 
state of knowledge. Four new species having been met with in 
the course of the eighteen months or more during which I have 
been working at these Annelids, it would appear probable that 
others still remain to be discovered ; and it is to be hoped that 
the publication of a summary of what has at present been accom- 
plished may facilitate future observation. 

Sistory and Bibliography. 

The Annelids with which this paper deals, though their biblio- 
graphy covers a period of a century and a quarter, have hitherto 
been the subject of very little original work, owing probably to 
their habits of life, which prevent their presence in a state of 
nature from being easily discovered. In view of the great advances 
which have been made in methods of research, and especially in 
optical appliances, the very evident way in w'hich the observations 
of earlier writers, and their interpretations (not unfreguently 
erroneous), have been copied by later authors, in many cases 
almost mrbaivm ci literatim^ is not a little surprising* 
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The first descriptioa of any species of Dexv is to be found in 

’ iii. Theil, of Eosel von Eosenliof (24*), 
published in 1755. Several figures and a lengthy description 
are there given of a species identical with Bero farcata, under 
the name of “ das gesehmeidige Wassersclilanglein mit zwoy 
G-abelspizen.” The remarkable feature of Easel’s account is 
tlio moniliform arrangement of the two long palpi by which 
this species is distinguished, which he described. This character 
has not been noticed by Grebincky, Semper, or myself; but 
the explanation is not far to seek. One of the first signs of 
approaching dissolution in the liTaid family is the separation of 
the cuticle from the cells of the epidermis, with formation of 
huUm-, and under these eireumstanees something of the kind 
has been observed by the writer. It is somewhat curious 
that up to 1877, when the last description of this species was 
written, every observer who described the form gave it a fresh 
name ; so that it has received trivial names from its discoverer 
and from Miiller, and scientific ones from Oken, Grebincky, 
Eeidy, and Semper. Eosel observed the process of transverse 
fission m an advanced stage, and described it as a “curious 
method of eopulatiou.” He also described the result of trausverse 
sections of the worm. 

Following E.osel, the distinguished naturalist O. F. Miiiler (18), 
in 1771, gave a remarkably excellent aceoimt of one or two 
species ; all the main features having been grasped, and the 
branchial processes (the characteristic feature of the genua) 
fiavmg had their proper function assigned to them. In specific 
characters, however, Muller was less fortunate ; and to him must 
be given the blame of the confusion in the nomenclature of the 
genus which so long existed. In consequence of the small scale 
on which his figures are drawn, there is great difficulty in identi- 
fying the species represented ; but two, if not three, distinct ones 
are certainly shown, aU being included under the general name 
of Mats digitata. Eosel’s species is recognized as distinct, 
and named “the eyeless Haid with pronged tail,” the other 
being called “the blind Naid with fingered tail.” The distinc- 
tion thus formulated is too slender to enable me to decide 
^ to the specific differences; and in view of the impossi- 
bility ot ascertaining the particular species to which Miiiler 
intended to apply the name digitata, there seems to be no 
* The numbers in brackets refer to the Bibliography, p. 106 . 
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better course open than to eutii’ely reject it- Up to the present 
time the name is occasionally used on the Continent; hut as the 
worm designated may be any one of three species at least, and as 
no clear definite description has yet been given of any of these in 
particular under the name in question, this cannot be used as an 
argument against the course proposed. 

In aelvnowledgmeat of Muller’s work, I have attached his own 
name to the last new species discovered. 

The name by which the genus is now known was bestowed upon 
it by Oken (20) in 1815, and the species described by E.osel dis- 
tinguished as Dero fur cat Miiller’s appellation being retained 
for the other species. This was apparently the extent of Oken’s 
knowledge of the genus, as his figure was taken from Muller, 
and his diagnosis is as scanty as possible. 

Dutroehet (9) rediscovered the genus, and being ignorant of 
the work of earlier writers, renamed it Xantlio, reinai*king that it 
appeared either not to have been observed before or to have 
been confounded with JXais, He also described the branchial 
funnel as an organ of progression and retrogression and of pre- 
hension : the branchial processes being spoken of as veritable 
non-articulated limbs, resembling the feet of cephalopodous 
MoUuaca and the arms of the polyps ! The number of branchial 
processes is given as ten in one species and six in another, 
to which the names Xantho decaj^oda and JT. liexa^oda are respec- 
tively given. As the figures -which accompanied the original 
paper appear to have been lost, any attempt to identify Dutro- 
chet’s species must be mere guesswork. 

Blainville (1) gave a somewhat unintelligible account of two 
species, named JXais digitata and M, decagoda* The former is 
credited with the possession of six jpair^ of fleshy lobes, the 
latter with five, reference being also made to a drawing in the 
^ Encyclopedie Methodique ’ of a species with no less than eight 
pairs. Having had an opportunity of examining the latter work, 
I found that the plate in question is merely a rej^Uca of Miiller’s 
(18) ; while the peculiarly unmethodical character of the arrange- 
ment of the text renders any search for the article referring to 
the figures hopeless. However, as none of Muller’s figures show 
more than four pairs of lobes, Blainville has evidently interpreted 
them wrongly. 

Blainville (2) in a second article in the ^ Dictionnaire des Sciences 
naturelles ’ and a writer in ‘ Eees’s Cyclopaedia ’ (23) quoted from 

nrSsfF. JOUBTS;,— 2J003>0eX, TOL. XX. ' 8 
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Eabriciiis tlie description of a worm whicli be described as Wats 
quadricuspida, wbich appears to bave some affinity witli the genus 
Dero, Apparently this species bas not since been observed^ 
tboiigb from tbe description given by Eabriciiis (10) it seems 
sufficiently well marked^. 

Cxervais (11) reclassified tbe Naidid^, and renamed tbe genus 
Dero ; Urondis being tbe designation applied to it, apparently 
from tbe peculiarity of tbe tail. He appears to bave been tbe 
first to remark that Mliiler’s figures evidently represented two 
distinct species. In common with some otber writers, he 
included tbe Wais barbata of Miiller, in spite of tbe fact that the 
latter is described as baring a simple truncated tail. 

(Ersted (19) gave only a very short account of tbe genus, 
calling it Wrofo (Oken). 

Grube (12), whilst contributing little or nothing to our know- 
ledge of tbe genus, made some interesting remarks on its syste- 
matic position, and referred to two marine forms, described by 
Dnjardin (8) and Duges (7) respectively, which be regarded as 
allied to Det'o, Having carefully compared the papers referred 
to by Grube, I am unable to agree with his conclusion. Grube 
also remarked on tbe confusion in tbe nomenclature, professing 
Limself unable to decide tbe question of tbe origin of tbe name 
Pro/of. It should be remarked that Grube does not mention 
having seen Bero, 

Hose (4) mentioned, under tbe name of Nais atiricularis^ a wmrni 
found in Carolina with a tail formed by a large tubercle, iu tbe 
middle of which is tbe anus, — a description which would well 
apply to a Dero in a contracted state. 

Pennant (21), Shaw (2'7), Stewart (28), and Turton (30) gave 
descriptions of Wais digit ata which aflbrd no assistance in iden- 
tifyiijg the form; and tbe same maybe said of a long paper by 
Houghton (13), who, baying found tbe genus in England, instead 

* verrucis lateralibas bifidis setosis ciriis abdominalibus et caudll 

quadrifida.” 

t Tbe origin of this name remains unknown. CErsted attributed it to Oken, 
in whose work no trace of it is to be found ; nor is it likely that be would bave 
given to one genus two different names. Another writer, in spite of GVube’s 
remark, attributed tbe name to him. Tbe only feasible explanation appears 
to be that some unknown writer, between the time of G-ervais and CErsted 
(i e. 1838 and 1843), originated it in a paper which has been lost. The ‘ Homen- 
clator Zoologicus* of Agassiz gives both names, and attributes both to Oken, but 
evidently wrongly. The etymology is there given as depu), mfem emo. 
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o£ observing it for bimself, did little more tliaii copy Miiller’s 
description. Johnston (14) merely mentions the genus to 
throw doubt on its right to a position in the British hiuiia 
at all. 

In 1855, for the first time since Muller noticed the genus 
imder consideration, we meet with an attempt to give something 
like an exact account of a new species. In that year a paper 
appeared from the pen of D’Udehem (6), which must be regarded 
as the starting-point of all modern work on the subject. Up to 
that time Dero digitata and D.furcata (the latter of which had 
almost been lost sight of) had held the field alone ; hut D’Udekem’s 
contribution contained a description of a new species, Dem 
ohtusa, clearly expressed, and accompanied by a figure which 
rendered it easily recognizable. 

In 1872 Perrier (22) published a very interesting and exhaustive 
account of a species which he identified with that described by 
B’Udekem ; and tlie fact that he was wTong on this point in no 
way detracts from the value of his observations, whilst his figures 
are almost all tliat could be desired. In acknowledgment of 
Perrier’s work, I ha,ve named the species which he studied Der& 
terrier it being new. 

Prof. Leidy (15), in a paper of which he has kindly sent me 
a reprint, describes two worms, one of which he calls Dero Ilmasa 
and the other Aulo^horm vagus. The former appears to be 
identical with a species found abundantly round London ; the 
latter is considered by Prof. Leidy to be identical with that 
described by Bosel (loc. citS), the Dero furcata of Oken ; and 
apparently Prof. Leidy’s distinction is based upon the fact that 
he found the latter free. 

Semper (26) has described two species under new names, his 
Dero philips ineMsis being apparently the same as Dero limosa just 
referred to, whilst Dero Dodrigiiezn is undoubtedly the same as 
the Auloplioriis vagus of Leidy, Dero furcata of Oken, and Dero 
palpigera of Grebiiicky. 

Tauber’s wox^k (29) contributes nothing to our knowledge of 
the genus, being merely a catalogue of Danish Annulata. He 
remarked that tie genus is rare in Denmark. 

The magnificent work of the Bohemian Professor Vejdovsky. 
(81) contains a full list of names and synonyms of the species of 
Dero knowm up to the date of his publication. Unfortunately 
he observed only a very few examples of the genus, the species 

8 * 
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being one wliicli he identifies \ritli Bern digitata, xls there is, 
however, an absence of anything like a diagnostic description of 
the species in question, the identity of Bero digitatci is still, and 
probably will remain, unsettled. 

The last contribution to the literature of the subject is the 
abstract of a paper read by me at the Aberdeen Meeting of tbe 
British Association (5). The conclusions therein arrived at hold 
good only in so far as they are corroboi'ated by the present 
communication. 

Sahits, and Iletliods of Olservation. 

The species of the gemis JDero^ with the doubtful exception of 
the form described by Eahricius in T77S, are all freshwater 
dwellers. They pass their lives entirely below the water-level 
ill tubes which they secrete, and into the composition of which 
foreign matter does not enter. The tubes are as a rule either 
constructed in the mud, or along the stems of aquatic plants, or 
even within decayed stalks. 

To this method of life is probablj" owdng the small amount of 
attention which the genus has attracted. If, however, these 
wmrms be present in any locality, they may be easily detected as 
follow- s : — 

A portion of the mud, wdthin an inch of its surface, is placed in 
a bottle to about the depth of half an inch and water added. After 
the mud has subsided the bottle is allowed to stand for about 12 
hours, W'heii, if any samples of Bero be present, they wall have 
constructed their tubes in contact with the glass, either in the mud 
or on the sides of the bottle, and may be removed for examination 
by pressing on the end/’rom which the head j>rotrudes (as the tail 
is very easily injured) wdth a camel-hair pencil. Under this 
treatment the worm backs rapidly out of the tube, and may be 
readily secured with a pipette. The species of the genus Bern 
are sociable in their habits, as many as half a dozen tubes being 
often placed side by side, and it is quite the exception to find 
single ones. 

Having secured the worm, the question arises how best to 
examine it. It is almost impossible to determine the species of 
any given example when ordinary methods, such as the com- 
pressorium or the live-trough, are alone employed. In the first 
case the pressure, even if slight, prevents that Ml expansion of 
the branchial area which is absolutely necessary for exact obser- 
vation j whilst in the second case the restlessness of the worm i& 
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SO great that it can only be kept in tbe field of a power too low 
for needful details to be made out. 

For general observation the metbod wMcli I have found 
most suitable is to transfer tbe worms to a live-trough ^ witli 
a sufficient depth of mud for them to form their tubes 
(about I inch), when they may be observed under perfectly 
natural conditions; the hinder end of the worm, carrying the 
respiratory apparatus, being kept protruded upward, whilst the 
head is occupied below in ingesting the mud which forms the 
food of these creatures. If the tubes have been formed amid 
vegetable debris^ the best plan is to secure a portion in the 
compressorium under slight pressure, or in a small zoophyte- 
trough, when powers as high as Zeiss’s B B or an English |-in. 
may easily be employed. To make out the histological details, 
nothing is better than the cotton-wool trap used for wandering 
Eotifera ; with this and a Judiciously regulated pressure, a ^-in. 
objective may be safely used. The form of compressorium 
adopted by me is that known as Beck’s parallel compressorium, 
and I have found nothing to equal it for the facilities it offers of 
increasing or diminishing pressure without removal, and of 
viewing an object on both sides. 

General Characters, 

In general outHiie the species of Bero closely resemble their 
relatives., of the Mais. The following marked differences, 

however, obtain 

1. They are destitute of eyes. 

2. They are furnished with decidedly red blood. 

3. The perivisceral fiuid is devoid of corpuscles. 

4. They inhabit fixed tubes. 

5. They possess a highly specialized respiratory organ on the 
last segment of the bod 3 ^ 

The general form of the body is more or less cylindrical, the 
head being obtusely pointed. The thickness gradually increases 
from the head for about two fifths of the length of the worm, after 
which it diminishes gradually again, being narrowest in the last 
segment but one. 

As in Ahis, the mouth-segment' is destitute of organs of 
motion, whilst, the four following have them only on the ventral 
surface 

^ Exempt Defn fureatu, of which see cleseriptioii. 
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These organs are linovrn as sete, tlieir form being more or less 
that sliovi^n in PL lY. fig. 10 and PL Y. fig. 16, curved like a 
long with a central shoulder and bifurcate outer end, Each of 
the bristle-bundles in the first four ventral pairs contains from four 
to six such setse, in length eonsiderably exceeding those of the body 
generally, though there is but little difference in the general form. 

In the dorsal bristle-bundles, the first pair of which is found 
in the sixth segment, bristles of two forms are found. The 
first and most evident are tapering, projecting through the 
epidermis to a distance about equal to the diameter of the 
worm, and of these one is found in each bundle. The second 
are short, stout, notched at the outer extremity, and barely 
penetrate the skin. JN'otwithstanding their inferior length they 
are always the first developed, and if there should by chance be 
two' tapering bristles in a bundle, each of them is accompanined 
by its own shorter one. 

The developmental relation between these two forms was 
pointed out by Perrier, and is additionally proved by the fact that 
in the posterior segments the tapering bristles are altogether 
wanting, the short ones alone remaining ; these at length are 
reduced to mere points in the last few segments, and finally 
disappear. 

Illustrations of the various forms of sette will be found in the 
figures already referred to. 

The integument of the worm is smooth, and shows but few 
palpocils, except at the head and tail, and even there not many ; 
they are connected with pyriform ceils in the epidermis in the 
manner described by me in a previous paper 

The digestive canal conforms closely to the Naid type in its 
exsertile proboscis, its pharynx beset with mucous glandSy and 
its long pharynx dilated at one point to form a gastric eularge- 
ment, passing on into an intestine, capacious, closely beset wdth 
the so-called hepatic cells, and having a very strong inward 
ciliary current for a great part of its length. The segmental 
organs, which begin in the sixth segment, are essentially simple 
convoluted tubes with very narrow’* lumen, the dilated inner 
extremity being thickly clothed with fine short cilia. The 
external condition of these organs varies greatly. Frequently 
they arens described above, without any appendages. In other 
instances' in the same species, at the same period of the 'year, 

* Oh ■Bhvima and OpUdmah;^ Sowm. Linn. Soe., ZooL voL xix, p, 265, 1886. 
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tliej are embedded, except for a short distance at each end, in a 
mass of large, clear, spheroidal cells. "When these masses are 
not found on the segmental organa, they may occur on the septa 
between the segments, or they may be absent altogether. I have, 
however, been unable to discover the conditions ^ybicll govern 
their appearance. 

It has been stated that the internal end of the segmental 
organs is a ciliated funnel ; they end externally in a somewhat 
dilated portion, which communicates freely with the surrounding 
element. Their function appears to be purely mechanical — 
that of preventing undue distention of the body by the 
fluid which passes through the wall of the intestine, and is 
doubtless charged with eflete material from the blood-vessels 
which run in contact with it. Accordingly I find that, con- 
trary to the general accepted opinion, the lumen of the tube of 
the segmental organ is not ciliated, but that along one side of it 
is attached a membrane whose undulations have the effect of 
driving the contained fluid in an outward direction. During full 
activity it is not easy to see the edge of the membrane, though 
the character of the movement even then is such as to suggest 
some action quite different from that of cilia, and much more 
nearly resembling that seen in the vibratile tags of the rotifers. 

When vitality is at a low ebb, it is by no means difficult, with 
a power of about 800 diameters and suitable illumination, to see 
the edge of the membrane. The same conditions exist in the 
case of other Oligochaeta, and indeed it is not easy to see how 
cilia could act to advantage in a tube of such extremely small 
calibre, nor- am I awnre of any instance in other forms of animal 
life where such is the case 

The nervous system of Dero is excessively difficult to make 
out, hut appears to closely resemble that of Wats in its arrange- 
ment. Perrier’s account of the species which he observed 
stops short at this point, his description being very meagroj and 
in the few details given there is nothing to indicate any special 
arrangement. 

^ The observations which led to the above conclusions were made on 
Tuhifex, BerOy Bats, Stylaria, Chmtogaster, and Molosoma, In the case of 
€h(Btogast&r only was there any difference. In the latter genus I have never 
seen any movement whatever in the tubular portion of the segmental organs, but 
on one occasion observed in connection therewith an organ emctly resembling 
the vibratile tags already referred to. 
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Branchial Area and Circulatorij System. 

The branchial apparatus is by far the most important eliaracter 
of Bero. Though it is found in a modified form in the Atilo'phoriis 
of Sehmarda (25), yet in its full deYelopment it is present only in 
the genus under notice. In all the OiigoclifBta a strong inward 
current is visible in the hinder part of the intestine, which no 
doubt subserves a respiratory purpose, as it commences at the 
point where the arterial system receives the blood from the 
venous ; and at this point, if nowhere else, both vessels run in 
close contact with, or are embedded in, the intestinal wail, so that 
the most favourable conditions for interchange are combined. la 
those forms which live and move free in the water, this is 
doubtless sufficient provision for their needs ; but in the case 
of Bero, which, though not fixed, is yet stationary, a special pro- 
vision seems required, such as is found in the branchial area. 

Tiiis is essentially, and in its simplest aspect, an opening-out 
of the hinder part of the intestine, supported by a layer of 
epidermis, the space hetwmen the two being occupied by muscular 
elements and blood-vessels. Tigs. 4 and 5 in PI. IV. (the former 
tahen from Perrier’s monograph, the latter from life) will show 
the general arrangement. In fig. 5, winch gives the area in sec- 
tion, the relative proportions between its two constituents are 
shown by the shading, the dark portion being integuinental, 
whilst the light shading indicates the continuatiou of the mucous 
membrane of the intestine, winch supplies the respiratory 
element. The form of the area difiers in difiereiit species ; but 
in all cases a number of branchial processes arise from the floor 
of it, their niiiiiber being four and no more. This may seem 
a surprising statement, in view of the considerably greater 
number, eight pairs according to one writer already referred to, 
which have previously been described. Eeference has already 
been made to the difficulty of determining the species of any 
given example of the genus, and similar difficulties, not overcome, 
haveheen the cause of the remarkable' divergencies and dis- 
crepancies to be found ^ in the descriptions heretofore given. 
These have obtained down to the latest period : thus both Semper 
and Leidy have described appearances -which can easily be re- 
produced, but which are not by any means normal. If an apology 
b'O needed for' such an assertion, I hope it will be found in the 
laet that I have devoted myself almost exclusively to the study 
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of this genus for nearly two years, have examined hundreds of 
examples of its various species, and have done my utmost to make 
sure of every fact -which I advance. It is true that in three 
species supplementary hranchi® are present, hut these are 
much smaller than the primary ones, and are always placed at 
the angles of the dorsal lip of the area. Where more than three 
pairs are attributed to any species, the incurved margins of the 
area, which are ciliated on both surfaces, have been mistaken 
for additional branchise. 

The integumental and mucous layers of the area are not 
equally extensive ; the mucous layer is wanting (FI. lY.fig. 5) at 
the tip, and encroaches on the margin of the integumental layer 
at every other part. The branchiae are simple elevations of the 
mucous layer, containing loops of blood-vessels one in each, and 
are lined by a layer of stellate muscle-cells continuous with the 
layer which underlies the mucous membrane of all the other 
portions of the area. This muscular network is capable of great 
expansion and contraction, and in the latter condition fully 
realizes Bose’s description of IS'ais auricularis. The area is 
extremely sensitive, the slightest jar causing contraction, and, 
what is somewhat remarkable, it appears to be enclo-wed with 
sensibility to actinic light 

In some species, in addition to the muscular network of stel- 
late cells already spoken of, an arrangement of radiating cells, 
spindle-shaped, with forked extremities and a central nucleus, is 
found connecting the dorsal lip of the branchial area with the 
intestine beneath it. 

In most eases the branchial area is concave in full dilatation ; 
but in Dero Millleri it is capable of such expansion as to become 
altogether convex, and to stand at right angles to the axis of the 
body. The same is the case to a less extent in D. latkdma. 

The chief blood-vessels are, as usual, 'two in number, a dorsal 
(arterial) and a ventral (venous). The dorsal vessel in Bern can 

* I have several times tried to photograph the tail of JDero, but hitherto 
with smaE success, the ' ignition .of the magnesium-ribhon employed as 
the source of light causing contraction in nearly every case. The same phe- 
nomenon occurs in Hijdm. In order to overcome this difficulty a drop-shutter 
was placed 'between the source of the light and the object, but the result was the 
same ; and the marvellous rapidity of the contraction was shown by the fact 
that, although fully expanded up to the instant of exposure, the photograph in 
every case showed the polyp in a contracted condition. 
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only le so called for conYenience j since for tlie greater part of 
its length it runs along the side or lower part of the intestine 
embedded in its wall, only becoming free when it reaches the 
jiinetion of the latter with the stomach. From this point it is 
connected by a yarying number of contractile loops with the 
ventral vessel, and terminates exactly as in Nais. In the bran- 
chial area the circulation between the dorsal and ventral vessels 
is carried on as follows : — The abdominal vessel, running back- 
ward undivided to the boundai’y of the mucous layer of the area, 
divides into two branches which run right and left round its 
margin. Each of these main branches gives off at least three 
secondary ones, one to each of the branchia of its own side, which 
runs to its summit and down again without breaking up into a 
capillary network ; -whilst the third, also undivided, runs obliquely 
across the area, the continuation of the main branch running on 
round the margin. All these branches again unite to form a 
common trunk, which joins with a similar one from the opposite 
side to form the commencement of the dorsal vessel. 

The specialization of the termination of the hinder portion of 
the intestine does not appear to have any effect in abrogating the 
general respiratory function of that tube ; doubtless an advantage 
to these worms, which spend so large a portion of their lives in 
crawling in4he mud in search of food. It should be remarked 
that the tube is much too narrow to admit of the branchial area 
being drawm into it when expanded ; nor is the tube wdde enough 
to give I’oom for the bristles, the latter being always much curved 
when within it ; and though the worm is able, as a rule, to turn 
round with facility, yet it sometimes happens that it becomes 
fixed in the tube in so doing, and is quite unable to extricate 
itself. 


Distribuiwn of Species. 

With the exception of Dero' received froin Mr. Bolton, 
of Birmingham, I have found all the known forms within a short 
distance of London. The richest hunting-grounds are without 
doubt the tanks at Kew and at the Eoyal Botanic Society’s 
Gardens, Regent’s Park. The, latter locality lias furnished a 
Species, the only one whoBe indigenous character is 'doubtful, viz. 
the 'beautiful D./ureata, the finding of -which and the diflSculty 
of obtaining any, reliable information about it, first led the writer 
to undertake the study of this genus. Here also he first found 
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D. latissima, as also in a pond between Sutton and EedMll on 
tlie bigli road, and later D. limosa, Tlie latter is especially 
abundant in the Lily- tank at Kew. D. ohtma and D. I^errieri 
are to be found in tlie large pond on Wandsworth Common ; and 
both species, as well as D. latisshiia and the rare D. acufa^ have 
been found in the pond at Greenwich Park. The last-named 
species was also found for the first time by my wife in the 
CrjstaPPalace basin. 

Abroad the only species known to have been found are D. 
furcata^ I), limosa^ D, oMma (Belgium only), and the doubtful 
D. digitata. Of these, the first two are widely distributed? 
ranging from the United States to South Eussia and the Phi- 
lippine Islands. It will be seen, therefore, that at present the 
British Isles are apparently by far the richest in species of any 
known locality. Others doubtless remain to be discovered; 
and to this end I am anxious to obtain samples of mud in a 
moist state from various localities abroad ; and South America 
especially should prove fertile in this direction. Much remains 
to be done before our knowledge of the minute Oligoehasta can 
be considered even fairly complete ; and it is quite possible that 
systematic observations in tropical and subtropical regions would 
reveal forms still more interesting and remarkable than those 
included in the genus 

My tlianks are due to Mr. T. Bolton, whose kindness in sup- 
plying me with specimens has resulted iu the discovery of one 
new species which has not yet been found elsewhere. 

The following is a systematic account of the various species at 
present known. 

Family Eaibomorpha, VejcIovskg» 

Genus Dero, Ohen. 

Proto.— Xaiitho, Diitrochet . — Hais digitata, Milller. 

Char. Minute Annelids of from 40 to 100 segments, red- 
blooded, eye-less, inhabiting tubes secreted from the body, without 
aggregation of foreign material. The last segment bears an expan- 
sion from which arise four processes. Perivisceral fluid free from 

* I shall be much obliged for samples from any freshwater lake, pond, or 
tank, or even slow stream abroad. The best time for collecting would probablj 
be before the rainy season in such localities as have one ; in those which have 
not, probably the end of summer would be best. The samples may be sent to 
me, care of the Linnean Society. 
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corpuscles. First fire segments destitute of dorsal setse ; tlie sixtli 
and following liaving both dorsal and ventral setfe, the latter 
hooted, the former straight, and one forked bristle in each bundle. 
Contractile loops in the sixth and some following segments, one 
in each. 

c^. "Withont secondary branchi^. 

1. Beeo latissima, BoKsfieJd (5). PL IV. fig. 8. 

Segments 30-40. Contractile loops 4. The branchial area 

with entire margin, well developed, width in full expansion 
exceeding length, capable of complete eversion, then becoming 
convex. Brauchi® long, well developed, piano- cylindrical. 

2. Deeo Pereieei, Boiisfield , PL IV. figs. 4-7. 

Hero obtusa, Perrier (22). 

Segments’ 25-35. Contractile loops 3-5. Branchial area with 
entire margin, trefoil-shaped in full expansion. Branchial pro- 
cesses well developed, cylindrical, the posterior pair longer than 
the anterior. 

8. Bero ostesa, jyjJde'kem (6). PL III. figs. 1-3. 

Segments 45-50. Contractile loops usually 4 (4-6). The 
branchial area somewhat irregular, and apt to be un symmetrical. 
Branchim ratber short, foliate ; the posterior margin nearly 
straight, the anterior curving outward at the middle. A dis- 
tinct dorsal lip, divided from the alar portions of the area by 
a deep groove on each side. 

This species shows the first trace of the modification vfhieh 
leads to the formation of supplementary branchial processes in 
the distinct demarcation of the dorsal lip, at the angles of which 
they are borne by those species w’hieli possess them. 

4. Deeo Mulleei, sp. nov. PL IV, figs. 9, 10. 

Segments 70-95. Contractile loops usually 7 (0-8). Tlio 
branchial area vrith separate dorsal lip. Branchial processes 
oblong, (quadrangular, the attached border the longest, superior 
angles rounded. 

The largest of all known species. Furnished to the writer by 
Mr. Bolton. Chains of two zooids frequently consist of 130-140 
segments, and measure nearly an inch in length. Branchial area 
disproportionately small. 
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f3. "Witli secondary branchise. 

5. Deeo eimosa, Leid }/ (15). PL V. figs. 11-16. 

Dero pliilippinensis, Semper (26). 

Segments 55-60. Contractile loops 5, tlie last mncli the 
smallest- The brancMal area witb dorsal lip, eacb angle bearing 
a secondary braiichiaj short, cylindrical, and contaioing a loop of 
blood-vessels. Branchial processes as in 2). ohtiisa^ but longer 
and narrower. 

The foregoing species appears to me, for reasons already 
stated, to be identical with Prof. Leidy’s ; and there is no 
difference which cannot be explained on the grounds laid down 
(p. 100). Should the species under notice hereafter prove to 
be distinct from Prof. Leidy’s, it will stand as new, unless 
indeed it be the same as Prof. Semper’s D. pJtili^phiensiSy as on 
the same considerations seems probable ; though the latter may 
possibly be identical with the species next to be described, a point 
which cannot be settled in the absence of a figure of Prof. Semper’s 
worm. 

0. Deeo acuta, Bomfield (5). 

Characters nearly as in D. limom\ but the hranehisB much 
longer, obovate in form, with pointed apices ; length about 4 or 
5 times the greatest breadth. 

Only two examples of this species have come under my notice 
from the localities already mentioned (p. 103). A careful search 
during the present season has been unsuccessful; so that no 
figure can be given ; hut there will be no difficulty in recognizing 
the worm from the description above. 

y. With secondary hranehim and palpi. 

7. Deeo euecata, Ohen (20). P3. V. figs. 17, 18. 

Das geschmeidige Wasserschlanglein mit zwej Grabelspizen, 
Mosel (24). — Dero palpigera, Q-rehineky. — ^Dero Bodriguezii, 
Semper (26). 

Segments 35. The branchial area more funnel-shaj)ed than in 
the other forms ; the dorsal lip not divided off, but bearing sup- 
plementary branchise.at its junction with the ala. The integu- 
mentai layer at the tip of the branchial area prolonged into two 
palpi of varying leugth, non-ciiiated, extra-vascular. Branchiae 
nearly cylindrical ; contractile loops five. The first dorsal bristle- 
bundles in the fifth segment. 
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The most beautiful of all the species of Derb ; but somewhat 
anomalous in - the position of the first dorsal bristles and in 
the possession of palpi. Only found among the fibrous bundles 
of the dead stems of Ci/perus (in the Eojal Botanic Gardens) ^ 
■which must be pulled apart to obtain the worms. 

Woie . — The above descriptions all apply to the asexual forms 
only. A description of the sexual forms is reserved. 
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22. Perrier. — Arch, de Zool. exp. et gen. i. p. 65, pL i. 

23. Rees’s CYCLOPiEDiA. — Art. Kais, 

24. Rosel. — I nsecten-Beliistigung, lii. p. 581, pL xciii. 

25. ScHMAROA. — Neue wirbellose Thiere, ii. 9. 

26. Semper. — Arb. Zool, Inst. W^iirzb. 1877'-78, p. 106, pi. iv. f. 16. 

27. Shaw. — N aturalist’s Miscellany, t. 452. 

28. Stewart, — E lements Brit. Zool, p. 391. 

29. 'Tauber. — Aimulata Danica, i. p. 75. 

30. Turton. — British Fauna, p. 137. 

SL VEJJOOVSKY.'-Syst. u. Morph, der Oligoch. pp. 27 & 117- 


DESCRIPTION OF THE PLATES. ■ 

Plate III. 

Fig. 1, Dero ehima. The whole worm, enlarged from a photograph of the 
' , liring object, 

'2. 'A' dorsal view of the branchial area and processes of D. drawn, 

from life, x 15. 

; 3i The same. A oopj of D’Ddekem’s, original figure. 
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Fi-ate IY. 

Fig. 4. Dero Ferrari, as a transparent object, showing arrangement of blood* 
Yessels &c. After Perrier. 

5. The same, in optical longitudinal section : a, integnmental layer ; 

ciliated layer ; o, blood-vessels. From life. 

6. The same. Dorsal view of branchial area. From life. 

7. The same. Lateral view of branchial area. From life. X SO. 

8. Daw laflmma. Dorsal aspect of branchi.al area. From life, x 80. 

9. Dero MiiVefi. A similar view. From life. X 1*25. 

10. Set;e of ditto: ventral seta of second to fifth segments ; h, hooked 

dorsal seta of the same segments. 


Plate T. 

Fig, 11. Dem Ibnom, Dorsal view of expanded area. From life. X 50. 

12. The same. Lateral view of expanded area. From life, X 50- 

13. The same. Dorsal view in outline. After Leidy. 

14. The same, Yentral view of contracted area. Photographed from life. 

15. The same. Ventro-Iateral view. Photographed from life. 

16. Setse of i). iimom-i a, ventral seta of second to fifth segments; 5, 

ventral seta of sixth and following segments ; r, hooked dorsal setae. 
Vi , Bero fiircata. Dorsal view of branchial area. From life. X 80. 

18, The same. Lateral view. From life. X 00. 


Kotes OB a Coliaetioii of Crustacea from Sltigapore. 

Bj x^LFRED 0. WaLOIE, F.L.S. 

[Read 17th March, 1,887.] 

(PiATEs yr.-ix.) 

Towabds the end of the year 1879 mj friend Mr. F. Archer, of 
Liverpool, requested me to undertake the naming of a collection 
of Crustacea which his brother, Burgeon-Major Archer, was then 
Bending over from Singapore. Pressure of other work and want 
of acquaintance witlr exotic Crustacea, not to mention the fact 
of my residing at a distance from London (where alone the 
necessary works of reference can he procured )» caused me to 
hesitate long before I undertook it ; and it was not until it became 
clear ijhat nobody else in England would ^ undertake the work 
(such is 'the scarcity of earcinologists) that I finally decided to 
do so. ' I may also add that had it not been for the kind assist-, 
an ce '.rendered hy Mr.' E. J. .Miers, which gave me the start 
without which the task would'^have been almost impO'Ssible, I 
should have 'given it-up^at the outset. , 

Tom sx. ' ' 9- 
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Surgeon-Major Arclier lias fumislied me witli tlie following 
nieinorasdum on the collection, which extended over the years 
1879 to 1883 

The species collected were for the most part obtained whilst 
dredging or searching the reefs in the neighbourhood for Mol- 
Iiisca» The Singapore Strait presents every variety of bottom 
within a few miles of the town — mud, gravel, sand, rock, and 
broken ground, may all be met with, each description furnishing 
its peculiar species. Most of the smaller forms were obtained 
by means of the dredge at depths seldom exceeding 15 to 20 
fathoms. Some of them I extracted from living sponge and 
interstices of masses of corah The new harbour, a narrow 
strait between the islands of Blahan Moti and Ayan Brani on 
the one side and Singapore Island itself on the other, 'was the 
most favourite dredging-ground, as it was conveniently situated 
and the bottom abounded in animal life. At low water I fre- 
quently waded about the reefs and shores of the numerous 
islands, and obtained many specimens under loose stones and 
lumps of coral, dead or living. 

‘‘ The spring tides rise a full ten feet, and between the islands 
the currents are very strong, at times rendering it difficult for 
a steam -launch to make way against them. I am not aware 'what 
direction ocean currents, if any, take in the Strait. 

“ A long sandy shore extends to Is. of Singapore, from Tan- 
jong Ehoo to Taiijong Katong and other villages ; and at spring 
tides the water recedes a considerable distance, leaving bare ex- 
tensive banks of sand and mud, where I got a good many forms 
(amongst them two species with curved hooks on their hindmost 
claws, by means of which they hold on to a mangrove-leaf or a 
dead valve of a shell which conceals the animal from view ; these 
leaves and dead valves may be seen apparently w^alking along on 
the shore). [These are probably Dorip^e dma and D. astufa^ 
also Conelmcetes cmcldfem. — A. 0. W.] 

“ Trom the nets of the fishermen on this shore I also got a 
good many specimens, as likewise from the heaps of small fish, 
weed, Ac., brought by the Chinamen into the market to be sold 
as food or manure.’’ 

The collection is placed in the Public Museum, Liverpool, and 
duplicates of some of the new species in the Natural History 
Museum, j South Kensington. 
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Crust aoea collected at Singapore Ig Burgeon-Major & Archer. 
PODOPHTHALMIA, 

BEACHYPEA. 

O S X R H r C H A. 

Maiidjs. 

Maia Miersii^ n. sp. (Plate VI. Hgs. 1-.^.) 

Oncinogics neptnmi'Si Adauiy A White. 

Doclea inuricata^ Herbst, 

Qvis, Herbst. 

tetraptera^ n. sp. (Plate VI. figs. 4-8.) 

Ege^ria longipes^ Herbst. 

Mgastenus orgs, A. M.-Edvrards, 

plan-asms^ Adams A White. 

diaaantlius^ De Haan. 

BcJdzoplirgs aspera.^ M.-Edwards. (See note, p. IIS.) 

Mieippa mascarendca., Kossman, 

curtispina, Hasweil, Proc, Linn, Soc. H, S. W. xoL iy. 

p. 446, pL xxT. fig. 1. 

PaRTHEXOI^IJD-E. 

Gonatofiotus pentagomm^ Adams A White. 

Ceratocareinus dilaiatus, A, M.-Ed wards. 

Lamhrm laeiniaiuB^ De Haan. 

hngispmus^ Miers, Ann, A Mag. Hat. Hist. ser. 5, yoL It. 

p. 18). 

longimannSf Leach. 

premor^ Herbst. 

Crgpiopodia fornicata.; Fabr. 

CXCLOMETOPA. 

Caa'crijda:. 

Atergatm mtegcrrimus, Lamarck. 

floriim, Eumph. 

Aetwa spongiosa, Dana. 

areolata^ Dana, var. • 

MnppeUii^ Eranss ; see Miers, in Ann. A Mag. Hat. Hist. 

ser. 5, Yol y. p. 282, • 

Mmitho scahernmm^ n. sp. (Plate VII, figs. 1~4,} . 
Lopkozozgrnus epkditicm^ Linn, 
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Eriphul-t:. 

I^ilumnm i^espertilio^ Fabr. 

De Ilaanii, Miers (Proc. Zool. Soc. 1879, p. 32). 

lahprintlucns^ Miers (ZooL^ Alert* Collections, p. 224, 

pi. 22 c). 

Actiim?iu$ sefifer, De Haan. 

SripJiia l(svt)na)iaj Latr., var. Sinifliii, A[‘Leay ; see Miers, in 
Ann. & Mag. Nat. Hist. ser. 5, voL y. p. 237. 

Trapezia cpmodoce, Herbst. 

Tolycremmis ocModes, Herbst. 

CaeCMNO PLAClDuE. 

Meteroplax deniaius^ vStimpson. 

Ehizopidie. 

TypMocaremus villosus^ Stimpson. (Plate IX. figs. 6-8.) 
Ceruioplax ciliatiis, Stimpson ; ‘ Cballenger’ Eeport, voL xyii. 

p. 234, pi. six. fig. 3. 

Galen e hispinoms^ Herbst. 

PoRTir>;iB.E. 

NepiunuH pelagicnx, Linn. 

Gonioso7na natator, Herbst. 

crucifera^ Fabr. 

iuxquale, n. sp. (Plate Till. fig. 4.) 

AcJielous Whifei, A. M.-Edwards. 

Thalamita sma, M.-Edwards. 

Caphyra Arclieri, ii. sp. (Plate IX. figs. 4, 5.) 

C A T O M E X O P A. 

Maceophxhalmib.e. 

GelmUnm wcans^ Linn.. 

Todoplithalmm tnpil, p"abr. 

Ocypoda terafophthalma^ Pallas. 

Geaesid.e. 

Gmpms striyesiis, Latreille. 

, Fachyyrapsus trunsrersm, Glbbes. ,(See note, p. 113.) Kings- 
lev, Froc; Acad. ,Nafc. Sci. Philadelphia, 1880. 

''Sesarma A. M.-Edwards. ' (Plate IX. fig. 9.) 
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Pt:s"xothkeidj3. 

Pinnotheres ohesns, Darja. 

Potilla myefiroides, M.-Ed wards (Melanges Garcinologiqiies). 

O X T S T O M A T A. 

LEUCOSIIDiE. 

Leii^cosia eraniolaris^ Linn. 

Wkifei^ Bell, 

marmorea^ Bell, 

hcematosiicta, Adams & White. 

3I?/ra qffinis, Bell. 

carinnta. Bell ; see Miers, Trans, Linn. Soc. ZooL ser. 2, 

vol i, p. 239, 

■ amtralis, Haswell, Proc. Linn. Sac. IS. S. W. toI. iv. p. 50, 

pi. T. hg. 3. 

Pliilyra pisiim^ De Ilaaii. 

JS'ursia plicata^ Ilerbst. 

Oreoplioriis retleuintus, Adams A White. 

TIos murif/e}% Adams & White. 

Arcania ll-spinosa, Adams A White (= A. pulcherrimfi^ Has- 
well, /. €*. p, 58, pi. vi. fig. 4). 

Onychomorplia lamelligera^ Stimpson. (Plate TUI. fig, tS.) 
MATUTIBiE. 

3I(dutti vletrix, Pabr. 

Immris, Herbst. 

Panksii^ Leach. 

Calaprid.e. 

Galappa Jophos (Hetbst), var, y, Be Haaii. 

Doripridje. 

Porippe sima, M.-Edwards. , 

— asfiifa, Pabr., young. 

A X o M U R A. 

DROAITtBEA. 

Promm ruignrisj M.-Edwards ; see Miers, Ann. & Mag, 

Hist. ser. 5, vol. v. p, 370. 

- — Mumphii? Pabr., young. 

Gonclmceies coHcIiifera^ Haawell. 
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PORCKLLAKILJE. 

^etrolistlies ilentata, M.-Edwards ; see Be Man^ Crust, of 
Mergui Archipelago. 

~ coraUicola^ Haswell, var. (Plate Till. fig. 5.) See note^ 
p. 113. 

B ol^ oni/x ohestdiis ^'White ; see Zool. ‘ Alert ’ Collection, p. 372. 

eomefeSj n. sp. (Plate IX. figs. 1-3.) 

Boreellanella picta^ Stimpson. (Plate VIIL figs. 1, 2.) 

Pagueim. 

Diogenes miles, Pafir. 

Clibanarius vulgaris, Herbst. 

CoenoMta perlata, M.~Edwards. 

Diogenes avarus, Heller. (Plate YIII. figs. 6, 7.) See note, 
p. 113. ' • 

G-alatheil^. 

GalatJiea elegans, Adams & TVliite.' 

M A C E XT K A. 

Gebiidjb. 

GeMopsis Danoinii, Miers ; see Zool. * Alert ’ Collection. 

Thalassikim. 

Thaiassina anomala, Herbst, 

SCXLLAEIBJE. 

Themis orient alts, Herbst. 

PALIKUEIBiE. 

Falimtriis armtus, Eabr. 

Alpheijdje, 

Alphetis comatularum, Haswell. 

minus, var. neptimus, Dana. 

Mdioardsii, Audouin. 

PALJlMOKIDiE. 

Falmmon carcinus, Pabr. , 

PEK-EIB43- 

Feiimm momdon (Pabr.), var. carinafus, Dana. 

* — — mluMmis, Bana. 

— ajfims, M.-Ed wards. 

^ Acetes 
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Stomatopoba, 

Squilla nepa^ Fatr. 

Q-omdmtplus cltiragra, Eatr. 


XoTES OK CeRTAIK SpECIES. 

1. ScHizoPHBTS ASPERA. — One specimen is the var. spmifro7is 
of A. M. -Edwards. 

2. Eachygeapsus teiksteesus, Gibbes, appears to be merely 
a Tariety of Metopograpms messor.. 

3. PoECELEAKA (? Petbolisthes) goealeicolAj Hasw.j var. — 
The single small specimen differs so mueh from the typical 
form in the sculpturing of the wrist and hand of the larger cheli- 
pede, that it is a question whether it ought to be referred to this 
species. The wrist has two rounded longitudinal ridges or 
carinse. The upper surface of the hand is divided longitudinally 
into two unequal parts by a similar xndge, the space on each 
side of which is covered with tubercles. The fingers hare a 
similar ridge on the outer surface. la the specimen in the 
British Museum from Queensland the central line of tubercles 
on the hand shows a tendency to fuse into a earina. 

4. Diogekes avarxts, Heller, var. — I have some hesitation 
in referring the single specimen in the collection to this species, 
with which, however, it agrees except in having the margin of 
the carapace armed with three small teeth immediately beneath 
the upper external angle. The hand of the large chelipede is 
obsoletely costate externally, but is more robust than in HellePs 
figure, resembling rather in this respect D, granwlatus, Miers 
(Ann. & Mag. Hat. Hist. ser. 5, vol. v. p. 373, note). (Plate 
VIIL figs. 6, 7.) 

In addition to the Podophthalniia there werew few Isopoda 
not yet examined, and a new Amphipod, BglUs halhrtkrm^ 
Stebbing, described by the Eev. T. E. K. Stabbing, in Proc.ZooL 
Soc. Jan. 19, 1886. 

Descbiptiok of Hew Specif.s. 

Maia Miebsii, n. sp. (Plate YI. figs. 1-3.) 

Carapax ovalis, granulatus. Margo supraorMtalis spiiiis 2 
longis ; margo aiiterolateralis spinis 5, 2 primis rninoribiis. 
(Coll. Brit. Mus.) 



114 


HE. 1 O VhKEii OS X (’OLLECl TOV 


Carapace ovoidy rather eoiivex, with scattered hairs, and coarselj 
granulated. A long spine on the posterior gastric and another 
on the cardiac region in the central longitudinal line, with a 
shorter spine at eacdi side of its termination on the posterior 
border. A long spine on the branchial region. Bostrum with 
two divergent spines about two sevenths of the length of the 
carapace and fringed with long hairo ; beneath this the edge of 
the carapace is produced into a tooth bent downwards at a right 
angle. The basal joint of the onter antennm is furnished with 
two spines, the shorter pointing downwards and the longer out- 
wards. The lower orbital margin bas a group of four tubercles 
about the centre. The upper orbital margin bas a concave pro- 
cess or hood covering the inner orbital angle, and produced out- 
wards into a long spine ; there is a similar and parallel spine at 
the outer angle, and a small spine between the two. These are 
followed by fi\e marginal spines, increasing in size to the last, 
which is equal in length to, and some distance in front of, the 
spine on the branchial region. The underside is coarsely granu- 
lated. The chelipedes in the male are shorter than the second 
pair of legs, and are slender, rounded, and very smooth. The 
hand to the base of the fingers is as long as the wrist, and about 
the same thickness. The fingers slender and without teeth, 
meeting at a short distance from the point. The remaining legs 
are moderately long (the second pair reaches slightly beyond the 
rostrum) and covered with long hairs. Length of carapace, 
exclusive of rostrum, in. ( = 3 3 centim.). Width behind 
posterior marginal spines, in. 

Bocuea tetbapteea, n. sp. (Plate TI. figs. 4-8.) 

Carapax pyriformis toraentosus ; spina media posterior magna 
duplex. Pedes ambulantes alls fimbriatis instruct!. (Coll. Brit. 
Mua.) 

Carapace pyriform, having eight spines on the median Hue, of 
which the first (a little behind the eye), third, and seventh are 
very small. The last spine on the posterior margin is very large 
and double, the smaller branch pointing npwards and the larger 
backwards- Pour spines on the lateral margin, the foremost 
being close to the outer angle of the buccal orifice, and smaller 
than the three following. A large spine on the metabranchial, 
and a smaller on the epihranchial, region. Bostrum horizontal, 
about one fifth of length of remainder of carapace, with short 
divergent spines at the tip. The whole of the carapace covered 
with a dense pubescence, tlie hairs of which are slightly thickened 
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towards tlie tip and mneronate (Plate YI, fig, 8). Tlie band 
is somewbat compressed, naked, carinate beneath, and finely 
gi'anulate ; the fingers are curved inwards and cbannelled. 
"Wrist almost orbicular, and, as well as tbe arm, covered with a 
fine pubescence and fringed at the edge. Tbe arm has a fringe 
or “ wing ’’ of club-shaped hairs on the upper, and two on the 
lower, side (Plate TI. fig. 8^), The ambulatory legs have four 
similar wings on all the joints, which are pubescent, except the 
extremities of tbe tarsi, which are deeply channelled. Length 
of carapace to end of rostrum, 1^-1 in. (=4!’2 centim.). Greatest 
width, If in. (=3*5 centim,). 

XaN'Tho soabebeimus, n. sp. (Plate YII. figs. 1-4.) 

Carapax omiiiiio verrucosus. Chelipedes verrucis magnis, 
pedes cseteii spinis instruct!. (Coll. Brit. Mus.) 

Carapace broader than long, moderately convex ; regions and 
subregions strongly defined and covered with large grannies, 
rounded in the central part and becoming more pointed towards 
the sides. Front 2-lohed. Antero-lateral margin with three 
prominent teeth, the hindmost being at the beginning of the 
branchial region, and the foremost (the smallest of the three) 
about halfway between that and the orbital margin ; the central 
tooth about equidistant from the other two. Post ero -lateral 
margin straight, not concave. Underside also densely granulate. 
The chelipedes covered with large granules, those on the hand 
being largest, especially on the outer side, on the lower half of 
w^hich they are arranged in. parallel rows, two of which terminate 
in carinse on the fixed' finger. 'The movable finger has a carina 
on the upper surface, with six granules gradually diminishing 
from a large one at the base, and two caring on the outer side. 
The walking-legs have a row of spines on the upper edge of the 
tarsal and carpal joints, with' one or two more or less paralei 
rows below, and the lower edge slightly serrate at the distal 
extremity. The third and fourth pairs have a deep notch at the 
distal end of the merus. The fifth pair has a row of large irre- 
gular spines along the upper edge of the merus, with two ill- 
defined rows on the outer side and a row of smaller spines on 
the lower edge. Colour ashy, shading into dull yellow on the 
fingers. Length 1| in. (s=4"75 centim.). Breadth 2 ^^, in. 
( 6*2 centim.), 

JouBH. — zoonoer, toe, xx. 10' 



116 


MK. A, O. STALKER OX A COLLECTION 


Ctoniosoita iFiEQL'ALE, n. sp. (Plate YIII. fig, 4.) 

Frons sexdentata. Margo antero -lateralis '7-cieotatiis, den- 
tifiiis 2 et 5 niinoribus. 

Carapace rather convex, very finely granulate, with transverse 
interrupted beaded lines, one of which crosses the gastric region 
aiid lias a group of larger granules in front of it and on each side. 
Front prominent, with six teeth, including orbital angle, the 
central pair the longest. Upper orbital margin with two small 
fissures and finely toothed. Antero-laterai margin with seven 
teeth, the first (the external orbital angle) being the largest, and 
the second and fifth the smallest ; the third has a small accessory 
tooth at the base of its hinder margin. Chelipedes have the 
arm finely granulate and furnished with five prominent spines on 
the anterior border, of which the first is the smallest and the 
fifth situated some distance from the fourth ; on the hind margin 
one spine at the distal extremity and another a little behind it. 
Wrist with two spines. Hand with three spines — one springing 
from the point touched by the overlapping part of the wrist, the 
other two near to and at equal distances from the base of the 
movable finger, where there are thi^ee tubercles. Fingers long, 
slender, and strongly carinated. Second pair of legs as long as 
the first. Merus of last pair of legs having a spine at the distal 
extremity of the hind margin. Length of carapace in. (=l'f3 
centim.). Width of carapace in. ( = 1*9 centim.). 

Carhtba Archeri, n. sp. (Plate IX. figs. 4, 5.) 

Carapax orbicularis albo-nitens. Frons prominens bilobata, 
delate inagno utrinque instructa. 

Carapace almost circular, finely granulate. Front of two semi- 
circular lobes, with a prominent tooth, formed by the anterior 
orbital angle, behind them ; the lobes, teeth, and antero-laterai 
margin of the carapace finely denticulate. Chelipede (the right 
w^anting in the single specimen) large; the hand about three 
fourths the diameter of the carapace, widening slightly towards 
the base of the fingers, and granulate, more coarsely on the under- 
side, Eemaining legs short and robust, the last Joint short and 
curved. Length (including front) 2| lines ( = 4*75 millim.). 
Width 2, lines (=4 miliim.). 

PoLXONYX caMETES,'n.,sp. (Plate IX. figs. 1-3.) 

Carapax transverse ovatus. Chelipedes magni supra crinibus 
iongis instructi; subtus albi, aaitentes. (OoU. Brit. Mus.) ' ' 
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Carapace transversely ovate, very sliglitly convex, smootli, and 
sliining; regions strongly defined, especially behind ; edge fringed 
with long hairs. Front slightly prominent in the middle. Che- 
lipedes very large, equal, densely covered on the npperside with 
long hairs, smooth and shining white on the underside ; wrist 
shorter than the hand and hollowed out on the, inner side. Next 
three pairs of legs short and weak, covered with long hair on the 
iipperside ; dactyliis very small and curved j merus strong, as 
long as the two following joints. Last pair of legs long, slender, 
and almost naked; the last joint polished and horn-' coloured, 
with a brush of hairs at the extremity. Length in. ( = 8 mil- 
'Width fV in. (=10 miliim.). 

BESCBIPTIOIS" OF THE PLATES. 

Plate VI. 

Fig. 1. 3fma Miersi, (^, 

2. Ditto, underside of orbital region. 

3. Ditto, abdoraen. 

4. Boclea tetraptera, 

5. Ditto, underside of orbital region. 

6. Ditto, left chelipede. 

7. Ditto, abdomen. 

8. 8^. Ditto, hairs (magnified). 

■ Plate YIT. 

XmtTw scaberrimiis, J . 

Plate VIII. 

Fig. 1. PoTce’^lanelfa jjicta. 

2. Ditto, left chelipede. 

3 . Ckipehmuorpha laTMlUgera. 

4. Gmimoma in<Bqmle. 

5. Pefrolisthes coraliicola, var., chelipede, 

' 6. D'h^mes avants, cephalothorax. 

7. Ditto, chelipede. 

Plate IX. 

Fig. 1. Poly onyx cometes, 

.,2, Front tiew of ditto. 

3. Bight chelipede of ditto. 

4 . Caphyra ArcJmi. 

b. Chelipede of ditto., 

6. -T^phlmarcinm viUosus. 

7. * Left chelipede of ditto., 

8. .AMomen of ditto, d - . 

8es€S'rma MomuHi, chelipede of $ - 

Lis-jsr. JOGSN,— ZQOI«GT, TOI.. XX. 11 
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Observiitions on Ants, Bees, and "Wasps. — Part XI. 

By Sir Johk- Lubbock, Bart., M.P., D.C.L., LL.D., P.ILS. 

[Read 1st December, 1887-] 

Ok- the Eelation betweek Formica sangumea akb 
ITS Slaves. 

It is well tnow' n that Polgergus rufescens is entirely depend- 
ent on its slaves. Huber long ago found that this ant will 
starve in tbe midst of plenty, and will not even put food into its 
own moutli. I liave shown that isolated specimens vnll live for 
iBoiitlis if they are allowed a slave for an hour or so every two or 
three days to clean and feed them. It is said, on the contrary, 
that our only slave-making species, Formica sangumea, can 
manage witbout slaves. Indeed, it appears that nests are 
sometimes found in wbicli there are mistresses alone, entirely 
wdtliout slaves. Forel thinks that he has observed in such 
nests generally a larger proportion of small individuals than 
in nests which possess slaves. This would be interesting as 
tending to show that in such nests the young are less well 
nourished than when they have slaves to attend upon them. 

The question remains, of what advantage are the slaves to the 
F. sanguinea F Fore! says, I do not quite understand why, “ Je 
ne veiiK pas trop rechereher le motif qui pousse les sangumfSa a 
se faire presqne toujours des esclaves.” ‘‘ Peut-dtre,*’ he adds, le 
sentiment de leur force, et le desir de travailler moins, pour faire 
plus a leur aise la cliasse aux Lasius flavm et X. niger, est-il le 
mobile qui les pousse a cet acte. Celiii-ei leur serait peu a pen 
devenu ou moins instinctif puisqu’ii etait avantageux a 
la conservation de leur espece.” This suggestion seems very 
probable, and may be partially correct; it is not, however, 
I think, a complete explanation. I have had under observation 
several nests of F. sanguinea. One of them I owe to the kind- 
ness of M. Forel himself, who sent it to me in June 1882. 
There was no, queen, and, though the nest w^as very healthy, of 
course, tbe numbers gradually diminished. At, the beginning 
of January 1886 tbe last slave died, and there then remained 
only about 50 F. mnguinea* Under these circumstances the 
F. mngmma began to die off rapidly ; by the middle of the year 
only six remained alive, and these, no doubt, would not have 
survived long. On July 1st I 'got some pupse of F.fusca and 
placed them outside the nest. The sanguineas soon discovered 
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tlieai, carried tliem into the nesfc, and from that day until De- 
cember 1887, more than six months, there was only one other 
death. [Two of the -F. mnguinea are still (August 1888) alive.] 
Although then it may be true, as to which I express no opinion, 
that there are nests of F. sangzmiea without slaves, still this 
observation seems to indicate that the slaves perform some im- 
portant function in the economy of the nest. It still remains 
to be determined in what exactly this function consists. 

Akt-Guests. 

Dr. Wasmann has recently published^ an interesting memoir 
on certain of these ‘‘Ant-guests.” His observations relate ex- 
clusively to some of the beetles which live with ants. 

He confirms V. Hagen’s statement that the specimens of 
Atemeles emarginatm wliich live with Mgrmica Imvinodii^ a 
yellow ant, are paler in colour than those which share the nests 
of t\eh\ihQkFo?''micafiisca, He entirely confirms the statements 
of previous observers that the Atemeles is actually fed by the 
ants, who also clean them just as they do their own fellows. The 
Atemeles also, on their part, perform the same kind offices 
for the ants. He also repeatedly saw the ants licking the 
bunches of golden hairs on the abdomen of the Atemeles. 

The Atemeles has adopted very closely the habits of the ants 
with which it lives. They pair, moreover, in the nests of the 
ants. Still, they are not entirely dependent on their hosts, like 
some of the other ant-guests, but are able to feed themselves. 
Indeed the Mgrmicas seem to drive them out o£ the nest to- 
wards the beginning of May. Dr. Wasmann is disposed to 
attribute this to the anxiety of the ants for their young. In 
Mgrmica the pupm are naked, and he thinks the ants are afraid 
that the Atemeles would he unable to resist the temptation of 
eating them. In support of this suggestion, he observes that in 
the nests of Formica sanguinea^ whose pupae spin a silken cocoon 
and are therefore protected, he has found Atemeles as late as the 
end of Juno. He has not been able to satisfy himself whether 
the larvjB of Atefneles are brought up in the ants’ nest or not ; 
but inasmuch as while the Atemeles are far from rare, be has 
only found among them a single larva which could belong to the 
species, and even this was not certainly identified, it seems 
probable that the larval stage is passed elsewhere. 

’* Deutsche Eutora, Zeitsdirift, 1880, p. 49. 
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Zo'meehim strumosa lias been recorded from tlie nests of For- 
mica sangtiinea^ Myrmica ruhra^ Formica congerens^ and F rtf fa ; 
but Dr. Wasmami, like Y. Hagen and Dorel, bas never found it 
except with F. sanguinea. It is fed bj the ants in the same man- 
ner as Afemeles^ and lias very similar bundles of golden hairs on 
the abdomen, winch are licked by the ants like those of Atemeles. 
Y'hile, however, the ants seem to communicate with the Atemeles 
mainly by means of the antennae, in the case of Lomeclmsa the 
parts of the mouth are bronght more into play. He has found 
Lo'ynecJiusa in the ants’ nests up to the end of June. 

Finarda dent at a is a still more frequent inmate in the nests of 
F. sanguhiea, but plays a very different part. The ants seem in- 
different to them, and when they take any notice it is of an 
iinfrietidlj character. Nor can this be wnndered at, for according 
to M. YTasniaiin the principal food of the Dinar das consists of 
any ant which may chance to die, or any other weak insect 
which falls in their wmy. The ants seem thoroughly to distrust 
them, and it is cutioiis that they should he tolerated. Grimm, 
indeed, thought he had seen ants licking the Dinardas, as they 
do Aiemtles and Lomeclmsa. Wasmann, however, considers that 
this was a mistake* at any rate he has never seen anything of the 
kind. If an ant meets a Dinar da she either treats it with in- 
difference or threatens the beetle with her jaivs, and the Dinarda 
then raises its abdomen, wliicli appears always to drive a\\ay 
the ant. It is possible that the Dinarda has the power of pro- 
ducing an odour distressing to the ants, or perhaps they eject 
poison like the Formicas themselves. Tliej seem always to re- 
main in the nests of the ants, and pass through their transform- 
ation in them. Formica sanguinea^ like id nfa and F. congey^eyis, 
changes its nest periodically twice a year ; such, at least, is sfiid 
to be the case on the continent ; I am not aware whether the 
same habit has been observed in this country. The summer 
nests are looser and opener, the winter ones lower and more 
com]}ressed. In their migration from one nest to the other, 
w^hieh are occasionally at some distance apart, the ants are 
accompanied by the Dinardas. On one occasion, when the ants 
w^ere flitting, Br. Wasmann in 20 minutes captured among 
them thirteen specimens of Dinarda \ while under other circum- 
stances be never saw one outside the nest. 

Heimrim fermginem^ belonging to a totally different family of 
beetles, the Histeridse, and which inhabits the nests of Folyergm 
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riifescens, Formica mnguinea^ F. 2>re'fsila'brls^ F. fusca, F. rvfi-^ 
iarhis, F. rufa^ F. ej^secta, Lasiiis niger^ and Tapinonm erratkum^ 
appears to agree in its habits with Finarda^ and to devour dead 
and wounded ants, as also do the Mjrmedoiiise. 

Dr. "Wasmaim cob linns entirely my observations, in opposition 
to the statements of Lespes, that while ants are deadly enemies 
to those of other nests, even of the same species, the domestic 
animals, on the contrary, may be transferred from one nest to 
another and are not attached. 

He justly observes tliat, no doubt, many interesting dis- 
coveries are iu store for ns as to the relations between ants and 
their guests. The marvellous and gimtesque antenna}- of the 
PaiissidoB will doubtless, one of these days, tell a ■wonderful story 
to some patient and fortunate observer. 

lIlMICllY AMONG AnTS. 

Prof. C. Emery has published in the Bull, della Soc. Eat. 
Italiaiia, 18SG, a short, but interesting note on the habits of 
Camponotiis lateralis. Of tbis species there are two varieties : 
one blac'k, like its nearest allies ; the other red, with the abdomen 
and part of the thorax black. They live in small colonies, and 
make expeditions up trees to collect honey-dew from the Aphides* 
The black type {0. foveolaius, Mayr, Q. ehenhms, Emery) some- 
times goes in troops, but generally a few join the troops of other- 
black ants, such as Foranca gagaies and Qampoiiofus adhiops. 
Prof. Emery suggests that, their numbers being small and their 
sight not very good, they find it convenient to accompany otlier 
ants -^vlnch live in larger communities, and that they perhaps 
escape detection from the similarity of colour. 

This suggestion derives some support from the fact that the 
red variety accompanies iu a similar manner the troops of 
Oremastogaster scnitelhuds, which is red and black, and at first 
sight curiously like the red variety of G. lateralis. Grernasto^ 
gaster scittellaris lives iu immen.-’c commuuiiies among the pine 
woods along the shores of the Mediierranean, and is, as I know 
to my cost, a very pugnacious species. Prof. Emery suggests 
that the black form of G. lateralis is tlie original type, resem- 
bling as it does its nearest congeners ; and that the red variety- 
lias the advantage, from its similarity to Gremaslogastvr scutek 
larisy of using that species as its guide and of sharing, undetected,, 
in the produce of its flocks and herds. Prof. Emery observes 
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tlmt lie only suggests this explanation, ^'he facts he mentions 
are rery interesting, and it is to lio lioped that he will coiitiime 
his ohservations. 


■ On the Colohb-sense oe Atsts. 

Prof. Graber^' has published, an interesting memoir on this 
subject. He confiirnis my observations on ants and Daphnias, in 
which I showed that they are sensitive to the ultra-violet rays, 
by similar observations on eartlnvorms, newts, &c. It is inter- 
esting, moreover, that tbe species examined by him show'ed 
themselves, like the ants, especially sensitive to tlie blue, violet, 
and ultra-violet rays. Prof. Graber, however, states that lie 
differs from me, inasmuch as I attributed the sensitiveness to the 
ultra-violet rays exclusively to vision ; that it is ausschliesslieh 
durch die Augen vermittelt.’" I would not, however, express that 
opinion as applying absolutely to all animals, though it is, I 
believe, true of ants, where the opacity of the chitine renders it 
unlikely that the light w’ould be perceived except by the medium 
of the eyes and ocelli. 

Graber has demonstrated in earthworms and newts, and Plateau 
in certain Myriapodsf, that these animals perceive the difference 
between light and darkness by the general surface of the skin. 
But more than this, Graher appears to have demonstrated that 
earthworms and newts distinguish not only bet’iveen Hglit of 
different intensities, but also between rays of different wave- 
lengths, prelerring red to blue or green and green to blue. He 
found, moreover, as I did, that they are sensitive to the ultra- 
violet rays. Eartlnvorms, of course, have no eyes, but thinking 
that the light might perhaps act dffectly on the cephalic ganglia, 
Graber decapitated a certain number, and found that the light 
still acted on them in the same manner, though the differences 
were not so' marked. He also covered over the eyes of newts, 
and found that the same held good with them. Heuce he con- 
cludes that the general surface of 'the skin is sensitive to light. 

These results are certaiuly curious and interesting; but, 
even if 'we admit the absolute correctness of Ms deductions, 
I do 'not see that they are in opposition to those at which 
I Imd arrived. ' Aly main conclusions were that ants,'Daphnias, 

f ‘'^■PmdamentaiVemiehe 'Tiber die, Heiligkeits- und Farbeu EijopBnclIich- 
keii aiigeaiosei‘,iind geblen, deter Thiere” AkacI der Wiss. Wien, 1883. 

t lourii. de I’An^tomie et deda Phjsiol<sgie,' 1886 , p. 431 . 
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&c., were able to perceive light of diftereut wave-lengths^ 
and that their eyes were sensitive to the ultra-violet rays 
rniicli beyond our liinits of vision. His observations do not in 
any way controvert these deductions : indeed the argument by 
which (p. 234) he endeavours to prove that the effect is due 
to true light and not to warmth, presupposes that sensations 
which can be felt by the general surface of the skin are still 
more vividly perceived by the special organs of vision. 

Prof. Graber’s observations bave been followed up by 
M. Eorel He took fifteen specimens of Oam^onotus ligni- 
which is a large species and, moreover, possesses tlie 
advantage, for this purpose, of having no ocelli, and carefully 
covered the eyes with opaque varnish. He then placed them in 
a box with ten normal specimens of tlie same species (to which 
he subsequently added five more), and covered over one half of 
the box with cardboard and the other, half with a layer of water. 
In this way the one half of the box was darker than the others 
but the temperature of the two sides was approximately equal. 
In four experiments the numbers were as follows : — 


Under the 

cardboard. 

Under the water. 

Hoodwinked Ants'. 

Korin al Ants. 

Hoodwinked Ants. Kormai Ants. 

3 

9 

12 1 

13 

•7 

3 3 

9, 

9 

5 1 

3 

8 

12, 2 

2S 

33 

32 7 


It will be seen that a very large majority of the normal ants in 
every case went under the cardboard ; while it was practically 
indifferent to the hoodwinked ants in which side of the box they 
rested. Moreover, every time the water and the cardboard were 
transposed, the normal ants were much excited and began run- 
ning about to avoid the light, while the hoodwinked ants were 
quite unaffected. 

These experiences therefore proved that the varnish did, in 
fact, render the ants temporarily blind, thedr instincts being in 
other respects unaffected. 

He then replaced the cardboard and water by a solution of 


* Bee. ZoqI, Suisse, 1887. 



124 


SIB JOHN lubboce: on ants, bees, and wasps. 


esculinej w"bicli is impervious to the ultra-violet rays, and a glass 
of deep cobalt, which stopped most of the other rays but 
permitted tlie ultra-violet to pass. The results then were 


Fnder the Esculine. 

Under the Cobalt 

fflass. 

o 

Hoodwinked Ants. 

Normal Ants. 

Hoodwinked Ants. Normal Ants. 

11 

8 

3 

1 

11 

13 

4 

2 

9 

12 

5 

3 

5 

13 

9 

2 

10 

12 

4 

3 


11 

12 

3 

12 

13 

3 

1 

61 

82 

40 

15 


Thus, then, a very large proportion of the normal ants preferred 
to avoid the ultra-violet rays by going under the esculine. To 
the varnished ants, on the contrary, it was iiidiiferent whether 
they were undt-r the esculine or the cobalt. The slight prepond- 
erance in. favour of the esculine nas probably j>artly due to having 
started the eyperiinents with a larger number of ants in the side 
of the box then covered with esculine, and partly from the fact 
that the hoodwinked ants would have a tendency to accompany 
the others. 

Trom these and other experiments M. Torel comes to the same 
conclusion as I did, that the ants perceive the ulti'a-violet rays 
with their eyes; and not, as suggested by Graber, by the skin 
generally . 


Expeeiments with Flatyarthrm . 

In connection with this subject I may add that I do not at all 
doubt the sensitiveness to light of eyeless , animals. In experi- 
meiiting on this subject I have always found that though the 
Matyariliriis^ which live with the ants, have no eyes, yet if fiart 
of the nest be uncovered and part kept dark, they booh find 
their way into the shaded part. It is, however, easy to imagine 
that in unpigmented animals, whose skins are more or less semi- 
transparent, the light might act directly on the nervous system, 
even though it could not produce anything whieli could be called 
vision . , ' 
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Ok the Pukctiok oe the Compoukd Etes akd Ocelli. 

Eorel agrees with lieaumur, Marcel de Series, and Duges, that 
in insects wliicli possess both ocelli and compound eyes the 
ocelli may he covered over without materially atFecting the move- 
ments of the animals ; while, on the contrary, if the compound 
eyes are so treated, they behave just as in the dark. Eor instance 
Eorel varnished over the compound eyes of some flies (CalU-‘ 
phoria mmiioria and Lucilia ccssar), and found that if placed on 
the ground they made no attempt to rise, while if thrown in the 
air they flew first in one direction and then in another, striking 
against any object that came in their way, and being apparently 
quite unable to guide themselves. They flew repeatedly against 
a wall, falling to the ground and unable to alight against it as 
they do so cleverly when they have their eyes to guide them. 
Einally, they ended in flying away straight up into the air and 
quite out of sight. 

Johannes Muller inclined to the opinion that insects saw near 
objects with their ocelli. Plateau satisfied himself that the move- 
ments of insects are not aflected by the ocelli being covered over, 
and hence concluded that they are rudimentary organs. The com- 
plexity of their structure, however, seems fatal to tliis conclusion. 

Eorel confesses that the use of the ocelli still remains an 
enigma, but he is disposed to think that limy enable their 
possessors to see in comparative darkness. He observes that 
they are specially developed in insects which require to see both 
in bright light and also in comparative obscurity. Aerial insects 
do not generally require or possess ocelli. 

Lebert expresses the opinion t that in spiders some of their 
eight eyes — those 'which are most convex and brightly coloured — 
serve to see during daylight ; the others, flatter and colourless, 
during the dusk. Pavesi has observed % that, while the species 
of ISfesiicuii possess normally eight e3a"s, in a cave-dwelling species 
(Ifestdcus speluncarum) there are four only, the four middle eyes 
being atrophied. This suggests that the four central eyes serve 
specially in daylight. 

Sekse of Smell. 

In my previous memoirs I have recorded a few experiments 
which convinced me that ants are gifted with a very highly 
developed sense of smell, and that this resides in the anteunse, 
L. A p, 181. t Die Spiiineii der KSeliweiz, p. 6. 

I Sopra iina niiova specie di Eagni appartenciite alle eollezioni del Museo 
Oivico di Genova,” Ann. Mxis. Civ. p. o44. 
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Eorel, draber, Lefebvre, Perris, and other recent writers have 
come to the same conclusion, and there can, I tliinh, be no rea- 
sonable doubt that in yerj many insects the anteunse serve as 
organs of smell. Lt the sani^ time it does not necessarily follow 
that the sense of smell should be confined to them. Even iu. 
ourselves it is not always easy to distinguish tbe sense of taste 
from that of smell. 

(xraber deprived a beetle {Silpha fJioracica) of its antennce, and 
then tested it with oil of rosemary and asafcetida. A beetle 
of the same species, but mth aiitennm, showed its perception by 
movement in half a second to one second in the case of the oil of 
rosemary, and rather longer, 1 second to 2 seconds, in the case of 
the asafcetida. The Silpha without anteiinse showed its percep- 
tion of the oil of rosemary in 8 seconds on an average of eleven 
times, while in no case did it show any indication of perceiving 
the asafcBtida even in 60 seconds. 

Prof. Graber infers, dass der eine Geruchvsstoff (Asaa-foet), 
der nichts weniger als ein sehr feiner ist, nur durch das Medium 
der Puhler perzipiert Eewegungen ausldst, wiihrend der andere 
(EoBmariiidl) ahniiches auch ohne Vermittluog dieser angeblich 
spezifischen Geruchsorgane bew^irkt.” 

Graber questions some of the experiments which seemed to me to 
demonstrate the existence of a sense of smell in a.nts. He says : — 
Ha Lubbock noch binzufligt, dass keiner, der das Benehmcii 
der Ameisen unter diesen Ilmstauden beobaehten wiirde, den ge- 
ringsten Zweifel an ihrem Geruchsvermogen haben konnte, 
w^iihlte ich auch diese Methode, urn zu erforschen, wie sich etwa 
der Ptthler beraubte Ameisen verlialten, wiirden. Ich war 
nieht w^eiiig iiberraseht zu finden, dass auch diese (es haudelt 
sich urn Formica rtifci) vor dem Eiechobjekt umkehrteii. Urn 
ganz sicher zu gehen, versuchte ich’s aber noch mit dem gleichen 
Arrangement aber miit Weglammcj des MiecIi-stotTeB, und siehe 
da! siekehrfcen auch jetztnoch um ! Bei genauerer Beobaehtuiig 
der von einer Ameise vom Anfang an nuf dem Papiersteg zu- 
riiekgelegten Strecke stellte sich auch bald heraus, dass es sich 
bei dem gewissen TJnikehren lediglich um ein versuchsweises 
Absehreiten oder AusproMren des unbekannten Weges bandelt, 
Oder dass sich die Ameisen ahnlich benehmen wie wir selbst 
■wenn wir etwa auf einem schwanken Brette eine tiefe Gebirgs- 
Huft iiberschreiten sollen.’^^ 

* ¥. 0rabi% Vergl Grundvorsuch© iiber die Wirb, und d. Aufnakraestellen 
chem. Kei^e bei dftn Tkierea,” Biol, Centralblatt. voL xiii, p. 449 
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M. Graber’s observation is, I doubt not, quite correct, but bis 
inference is not well founded, nor was bis experiment tbe same as 
mine. It is quite true that if an ant be started off along a narrow 
paper bridge, she will after awhile turn round and come back 
again. I do not, however, think that this is due, as he suggests, 
to anj sense of giddiness. Ants which habitually climb trees 
are not likely to be affected by any such sensation. It is rather, 

1 believe, that they feel they are being sent on a fool’s errand. 
Why should they start off and run straight forward into a strange 
country ? They turn round in hopes of finding their way home, 
wdiether the bridge is high or low, broad or narrow, or indeed 
wliether they are on any bridge at all. M. Graber has not 
observed that I expressly stated that in each case they stopped 
exactly when they came to the scented pencil. 

Sense oe Dibkction. 

Tabre has made a number of experiments from which he con- 
clxides that bees have a certain sense of direction. My own 
experiments led me to the opposite opinion. I have now repeated 
some of them, and made others, which all led to* the same con- 
clusion. Eor instance I put dowm some honey on a piece of 
glass, close to a nest of Lasius niger^ and when the ants 
were feeding I placed it quietly on the middle of a board 1 ft. 
square and 18 inches from the nest. I did this with 13 ants and 
marked the points at which they left the board. Five of them 
did so on the half of the board nearest to tbe nest, and 8 on 
that turned away from it ; I then timed 3 of them. They ail 
found the nest eventually, but it took them 10, 12, and 20 minutes 
respectively. Again, I took 40 ants w^hich were feeding on some 
honey, and put them dowm on a gravel-path about 50 yards from 
the nest, and in the middle of a square 18 inches in diameter, 
which I marked out on the path by straws. They wandered 
about with every appearance of having lost themselves, and crossed 
the boundary in all directions* I marked dowm where they left 
the square and then took them near the nest, which they joyfully 
entered. Two of them, however, we w’atched for an hour. 
They meandered about, and at the end of the time one was about 

2 feet from w'hero she started, but scarcely any nearer home ; the 
other about 0 feet away, and nearly as much further from home. 

I prepared a corresponding square on paper, and having indi- 
cated by the arrow the direction of the nest, I marked down the 
spot where each ant passed the boundary. They crossed it in all 
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directions ; and if the square were divided into two halves, one 
towards the nest and one away from it, the number in each 
was almost exactly the same. 

Eecounition oe Eeienbs. 

In the interesting memoir already cited Eorel says : — .Lubbock 
(Z. €?.) a cm demontrer que les fourmis enlevees de lour nid a 
Tetat de nyniphe et ecloses hors de chez elles etaient neaiimoins 
reconiines par leurs compagnes lorsqidon les leur rendait. Dans 
Hies Fourmis de la Suisse, j’avais erii demontrer ie contralre. 
Yoici line experience que j’ai faite ces jours-ci ; le 7 aout, je 
donne des nymphes de Formica prafensis pres d’eclore a quel” 
G^aesFormiea saupa inert dans iineboite. Le 9 aout quolquesunes 
eclosent. Le 11 aout, au matin, je preiids Time des jeuiies 
pratensis igee de deux ou trois jours seulement et je la porte 
a la fourmiliere natale dont elle etait sortie coimne nymphe 
seulement 4 jours aiiparavant. Elle y est fort mal rec;ue. Ses 
iiourrices dhl y a 4 joui’s rempoignent qui par la tete, qiii par le 
thorax ; qui par les pattes en reeourhaut leur abdomen d’uii air 
menagaiit. Deux dhmtre elles la tiurent longtemps en sens inverse 
chacune par line pafcte en lecartelant. Eiifin cepeiidant on flnit 
par la tolerer, comme on le fait aussi pour de si jeimes fourmis 
(encore blaiic jauiiatre) provenant de fourmilicres diifereiites. 
J’attends encore deux jours pour laisser durcir uii pen ines 
nouveiles ecloses. Puis j’en reporte deux sur leur nid. Elles 
sont violeinment attaqueiS. L’une d’elles est inondee de venin, 
tiraillee et tuee. L’autre est longtemps tiraiiie'e et mordiiej mais 
iinalement laissde traiiquilie (tolereeP). On m’objectera fodeur 
des sanguinea qui avait vecii 4 jours avec la qiremiere et 6 jours 
avec les deux deriiitTes. A cela je reponclrai siinplemeiit par 
hexperience de la page 278 a 282 do mes Fourmis de h Suisse, 
oil des F, pratensis adultes seqiarees depuis deux mois de leurs 
compagnes par uue alliance foreee avec des F. sanguinea, alliance 
que j’avais provoquee, reconnurent immediatement lours ancieiines 
compagnes et s’allicrent presque sans clLspute avec elles.' Je 
main t lens done mon opinion: ies fourmis apprennent a se conriaiire 
petit a petit a partir de leur eclosioii. Je erois du reste que 
e’est au moyen de perceptions olfactives de contact.”^ 

I have, however, repeated my previous observations with the 
samO' results. 

^ August FoitI, “Fxpener.ee et Bcirarques critiques sur. les Seiisation« des 
Jnsectes.^* Kecueil Zoul. Suisse, touie iv. (1887), pp. 1711-18(1 




Part of one of my Ant-cases, showing circular nest of Tapinoma, with path- 
way leading to the opening. The Ants enter the circular fortification by one 
or two tunnels not ‘visible in the figure. 
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At the beginning of August I brought in a nest of Lasius 
niger containing a large number of pupse. Some of these I placed 
by themselves in charge of three ants belonging to the same 
species, and taken from a nest which I liaTe had under observa- 
tion for rather more than 10 years. On the 28th August, I took 
12 of the young ants, which in the meantime had emerged from 
the separated piipse, selecting some which had all hut acquired 
their full colour. Eour of them I replaced in their old nest, and 
four in that from which their nurses were taken. 

At 4.30. In their own nest none were attacked. 

In their nurses’ nest one was attacked. 

5. In their own nest none were attacked. 

In their nurses’ nest ail four were attacked. 

8. In their own nest none were attacked. 

In their nurses’ nest three were attacked. 

The next day I took six more and marked them with a sf)ot 
of paint as usual, and at 7.30 replaced them in their own nest. 

At 8 I found 5 quite at home. The others I could not see, 

but none were attacked. 

5’ ’9 99 

’» }■> 99 

99 99 ?y 

9’ 59 99 

99 99 JJ 

99 39 99 

93 3 9 j? 

93 ■«9 >J 

99 99 99 

The next morning I could only see tw^o, but none were being 
attacked and thei^e were no dead ones. It is probable that the 
paint had been cleaned off the others, bnt it was not easy to find 
them all among so many. At any rate none were being attacked 
nor had any been killed. 

These observations, therefore, quite confirm those previously 
made, and seem to show that if pupae are taken from a nest, kept 
till they become perfect insects, and then replaced in the nest, 
they are recognized as friends. 

When we consider the immense number of ants in a nest 9 
amounting in some cases to over 500,000, it is a most remarkable 
fact that they all know one another. If a stranger, even be« 
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loiigmg to tlie same species, be placed among tliem, sbe will be 
at once attacked and driven out of the nest. Nay, more, I have 
already sliown that they remember their friends even after more 
than a year’s separation, and that it is not by any sign or pass- 
word, because even if rendered intoxicated, so as to be utterly in- 
sensible, they are still recognized. As regards the mode of re- 
cognition, Mr. McCook considers that it is by scent, and states 
that if ants are more or less soaked in water, they are no longer 
recognized by their friends, but are attacked. He mentions a case 
in which an ant fell accidentally into some water : — 

She remained in the liquid some moments and crept out of it. 
Immediately she was seized in a hostile manner, first by one, 
then by another, then by a third; the two antennae and one leg were 
thus held. A fourth one assaulted the middle thorax and petiole ; 
the poor little bather was thus dragged helplessly to and fro for a 
long time, and was evidently ox'dained to death. Presently I took 
up the struggling heap. Two of the assailants kept their hold ; one 
finally dropped, the other I could not tear loose, and so put the 
pair back upon the tree, leaving the doomed immersionist to her 
hard fate.” 

His attention having been called to this, he noticed several 
other eases, always with the same result. I have not myself 
been able to repeat the observation with the same species, but 
with two at least of our native ants the results were exactly re- 
versed. In one ease five specimens of Lamis niger fell into water 
and remained immersed for three hours. I then took them out 
and put them into a bottle to recover themselves. The following 
"nipriiiiig I allowed them to return. They wmre received as 
friends, and though ive watched them from 7.30 till 1.30 every 
hour, there was not the slightest sign of hostility. Tim nest was 
moreover placed in a close box, so that if any ant wove killed wo 
could inevitably find the body, and I can therefore positivedy state 
that no ant died. In this 'case, therefore, it is clear that the 
immersion did not prevent them from being recognized. Agaiia, 
three specimens of Formica fuBca dro]>ped into ivater. After 
three hours I took them out, and after keeping them by themselves 
for the night to recover, I put them back into the nest. They 
were unquestionably received as friends, wdthont the slightest 
sign of hostility, or even of doubt. I do not, however, by any 
means intend to express the opinion that smell is not the mode 
by which recognition is efiected. 
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Longevity. 

It may lie remembered that my nests bave enabled me to keep 
ants under observation for long periods, and that I bave identified 
workers of Lasms niger and FormiGafusca wbicb were at least 
7 years old, and two queens of 'Formica fusoa wbicb bave lived witb 
me ever since December 1874. One of these queens, after ailing 
for some days, died on the 30tb July, 1887. She must then have 
been more than 13 years old. I was at first afraid that the other 
one might be aiffected by the death of her companion. She 
lived, however, until the 8th August, 1888, when she must have 
been nearly 15 years old, and is therefore by far the oldest 
insect on record. 

Moreover, what is very extraordinary, she continued to lay 
fertile eggs. This remarkable fact is most interesting from a 
physiological point of view. Fertilization took place in 1874 at 
the latest. There has been no male in the nest since then, and, 
moreover, it is T believe well established that queen ants and 
queen bees are fertilized once for ail. Hence the spermatozoa 
of 1874 must have retained their life and energy for 13 years, a 
fact, I believe, unparalleled in physiology. 

In some plants (Eues) the pollen-tube takes as long as two 
years to reach the ovule. Indeed the pollen has some claims to 
be regarded as a separate organism, for it certainly possesses the 
power of growth and of assimilating nourishment. There is not, 
however, so far as I am aware, any other case which can compare 
with that of my queen ant as regards the longevity of the male 
element. One is even tempted to wondei*, under such circum- 
stances, whether there is any multiplication of the spermatogenic 
cells. 

Moreover the case is not altogether isolated. I had another 
queen of Formica fusca which lived to be le3 years old, and I have 
now a queen of Lasius niger which is more than 9 years old, and 
still lays fertile eggs which produce female ants. 

Ants and Seeds oe Ifelampynmi prafense. 

M. Liindstrom has recently called attention to fche interesting 
fact that the seeds of this plant closely resemble pupae of ants 
in size, shape, and colour, even to the black mark at one end. 
He has suggested very ingeniously that this may be an advantage 
to the plant by deceiving the ants, and thus inducing them to 
carry oft‘ and so disseminate the seeds. There seemed, however, 

MNN. JOHRN. — ZOOLOGY, VOL. XX. 12 
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some improbability in tbe idea that ants should be deceived 
as to tlieir own sisters. M. Liindstrom has found seeds of this 
species in ants’ nests, but has not actually seen ants carrying 
them oif, and I thought it would be worth while to determine 
this. 

Accordingly I tooh 10 seeds and placed them just outside one 
of mj domesticated nests of JLasius niger, A certain number of 
ants were outside, and I saw several come up to the seeds, but 
they took no notice of them. I left them lying there for two clays. 
I then tried them wdth another nest, the roof of wdiicli consisted 
of two plates of glass, side by side, but with an interval between 
them. I placed the seeds in this interval, and uncovered one of 
the sides. The ants immediately began carrying the pupm which 
were thus exposed to the light to the other, covered part of 
the nest, in doing which they necessarily passed close to , the 
seeds, but they did not take the slightest notice of them. This 
operation was finished by 11 a.m., and I left them undisturbed 
till 12, the seeds remaining unnoticed and untouched. I then 
moved the cover from one half of the nest to the other, and the 
ants immediately began transporting the pnpjB to the ^shaded 
half. One or two of them examined the seeds, not one of which, 
hoTvever, was moved. This took about an hour. At 4 p.m., 
however, three of the seeds had been carried in, and the next 
day, at 7 a.m., two more seeds had been carried in. I then 
removed them, and put them just outside one of my nests of 
JB'.fmca. 

Aug. 31. 7 A.M. ISTone have been touched. I now put the 
covering close to, but not over them. The ants took no notice 
of them. 

Sept. 2. I now placed them just in the entrance of the nest 
and covered over a part just outside. The ants collected as 
usual under the cover. I then removed the cover just inside the 
nest, so that the ants to reach it had to pass among the seeds. 
They, however, came in, but did not move a single seed. -X once 
again moved the cover outside^ and they followed it as before, 
but without moving the seeds, ^ 

So far as these observations go it would seem that 17. fmea 
takes no notice of these seeds, but that they really are under 
certain circumstances carried oif by Lmiim niger. 

Wasps. 

Mr. and Mrs. Peekham hare published iii the ‘Proceedings of 
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tlie Natural History Society of Wiseousiii a very interesting 
paper on tlie special senses of wasps, and tlieir conclusions concur 
closely with mine. 

It appears from their observations that some wasps stay out 
all night and return early in the morning before the others begin 
coming out. For instance, on the IStli Aug. the first wasps left 
the nest at 7.25 ; 10, however, had already returned, 3 of them 
before 5 a.m. It appears from their observations that the 
average time a wasp is absent from the nest, that is the average 
length of each excursion, is 4f3 minutes. They observe that this 
may appear inconsistent with my observations, when the trips 
were shorter and more numerous, one of my wasps having paid 
me 116 visits in 15 hours and a half. But, as they justly observe, 
the cases are not comparable. My wasps and theirs w^ere like 
Jacob and Ishmael — mine had everything ready prepared for 
them, theirs had to hunt for themselves. 

As regards the sense of hearing, they repeated some of my 
experiments with the same results. They seem to consider that 
as regards the sense of colour their conclusions are somewhat 
at variance with mine. 

As regards the supposed sense of direction they sayf^ — “Sir 
John Lubbock, in dealing with the sense of direction in ants, con- 
cluded, after a number of observations, that they were endowed 
with this sense in a high degree. Subsequently he discovered, 
quite accidentally, that the ants found their way by observing 
the direction in which the light -was falling.” My conclusion 
was, however, the result of many observations carried on under 
varied conditions, and I should hardly call it an accident. 

They came to the conclusion, as T had done, that wasps have 
no sense of direction, that is to say in the form of a mysterious 
additional sense, but that, if they do not know where they are, they 
rise higher and higher into the air, circling as they do so, until they 
discover some high treetop or other object that had before served 
them as a landmark, and that in this w'ay they are able to make 
their way borne. This entirely tallies with my own conclusion. It 
is interesting as showing that the vision of wasps must be good 
for somewhat distant objects. 

They also found, as I had done, that their memory varied 
greatly in different individuals. 

* April 1887v 

t Proc. Nat. 'Hist. Soc. Wisconsin, April 1887^ p. 113. 

12 ^ 
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Lastly, I give two illustrations wbicii will convey an idea of 
some of my ant-nests. 

That on p. 129 represents about a quarter of one of my frames. 
The sliaded part represents tlie earth, which will be seen to Iiave 
been arranged by the ants into a sort of circular fortification, or 
zereba, access to which is obtained by one or two tunnels, not 
visible in the illustration, and to which a pathwny leads from th(3 
entrance. 

The second (facing this page) represents a nest of Lamm niger. 
It shows the entrance, a vestibule, and two chambers, in tlie outer 
and larger one of which the ants have left some pillars, almost 
as if to support the roof. The queen is surrounded by wa)rkers, 
those in her immediate neighbourhood all having their faces 
turned towards her. There is a group of pupm, and several of 
larvae, sorted as usual according to ages. There are also a number 
of the blind woodiice {I^latgartliTm Soffmanseggii). 


Notes on some of the Birds and Mammals of the Hudson^s Bay 
Company’s Territory, and of the Arctic Coast of America. 
By JoHH Eae, M.D., LL.D., &c. (Communicated by 

Q-. J. Eoma2??-es, E.L.S.) 

[Bead 16th Pebruary, 1888.] 

DuBiiTG twenty years’ residence in various parts o£ the Hudson’s 
Bay Company’s Territory, embracing the extreme south of the 
shores of James’s and Hudson’s Bays, and north to the Arctic 
Sea, I have had, as a sportsman, many opportunities of devoting 
considerable attention to tbe habits and peculiarities of anhnals, 
especially birds, over a very extensive field of observation, the 
result of which I shall attempt to give in the following remarks, 
some of which may possibly be new, other points disputed or 
perhaps already well known. 

My first ten years were spent at Moose Bactory, the principal 
depot of the Hudson’s Bay Company in the Southern Depart- 
ment, lai, 51° H., long. 81° "W., where the marshes along the 
coast form the favourite feeding-grounds of a variety of geese, 
ducks, &e. on their migrations to and from their breeding-places 
in the north. A greaf part of my spare time at these seasons, 
spring and autumn, was spent in shooting these birds, and at 
the same time acquiring some knowledge of their peculiarities. 
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Eirst let me notice that magnificent bird the Canada goose (Anser 
canadensis)^ probably one of the finest of its kind in the world. 
Tins is the earliest arrival of the w^aterfowl migrants in spring, and 
makes its appearance at Moose with extreme regularity on the 
23rd of April, St. G-eorge’s day. So much is this the case that, 
during the ten years of my residence there, we had on every St. 
George’s day a goose for our mess dinner, first seen and shot 
on that day, and this I learnt from older inhabitants had been 
the case for many previous years. I may add that this bird 
arrives with equal punctuality at York Factory in kt. 57*^ iN*., 
450 miles further north, hut a week later. 

The Cree Indians, both at Moose and York Factory, assert 
positively that a small brown bird uses this goose as a convenient 
means of transport to the north, and that they have been often 
seen flying off when their aerial conveyance was either shot or 
shot at. The little passenger has heen pointed out to me, but I 
have forgotten its name, and it certainly makes its appearance on 
the shores of Hudson’s Bay at the same date as this goose, which, 
by the way, is the only kind that is said to carry passengers 
The natives of the McKenzie Biver, more than 1000 miles to 
the north-w'est, tell the same story. From my observation I am 
led to believe that there is another species of the Canada goose, 
much larger, but less numerous t. The male of this larger bird 
is distinguished by a ruddy-brown colour of plumage on the 
breast, by the greater loudness and sonorousness of its call, 
and by its much greater size, so that a difference is made in 
the quantity served out as rations to the men. The line of 
flight is also different, as they generally pass by Eupert’s Eiver 
about 100 miles east of Moose, but a few are sometimes to be 

Since this paper was read, an- article by J, F. Harting, on Small birds 
assisted on their migrations by larger ones,*’ has appeared in the Natural 
History columns of ‘ The Field ’ of March 31st, 1888, in which will bo found 
much additional information on the subject.'— J. R. 

t Baird, Brewer, and Ridgway in tbeir * Water Birds of North America’ 
recognize two species of Canada Goose — a large species with 18 to 20 tail-feathers, 
and a smaller one with 13 to 16 tail-feathers. Each of these supposed species 
they subdivide into two races, a grey aiid a brown one. Br. Elliott Goues, 
in bis ‘ Key to North- American Birds’ (2ad ed. 1884, p. G89), remarks “there 
seems little probability of establishing good characters for more than one 
species of the canadensis group, with probably four varieties : — (I) large, no 
collar (702, canadensis) ; (2) small, no collar (704, kuic?misi) ; (3) large, 
collared (702 a, occipitalis) ; (4) small, collared (703, le-iicopareia)” The two 
larger ones both have IS tail-feathers ; the two smaller ones 16 only.— E». 
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obtamed at the latter place, which afforded mean opportunity of 
comparing them with the more common or smaller kind. This 
Anser canadensis (ma,jor?), instead of being seen feeding in the 
marshes as the others do in autumn, chiefly frequents tlie higher 
and more rocky grounds on the eastern shores’of James’s Bay, 
where its principal food consists of berries of yarious kinds. 

By far the most numerous of the goose tribe that visit the 
Moose marshes in the autumn are the snow goose, or white- 
wavy {Ansm' liyperloreus), and the blue-winged goose of 
Bdw-ards {Anser c^ruleseens). These birds resemble each other 
very much m size, call, and form, but notin colour; and' as 
they often feed in proximity, the blue goose was for a Ion--- 
time supposed to be merely the young of the snow goose: an 
erroneous opinion, which I endeavoured to correct in a little 
book published in 1850 by Boone, entitled ‘Expedition to the 
bliores of the Polar Sea 1846-47.’ ^ 

These snow and blue-winged geese have a peculiarity I have 
never ^loticed in any other species. Previous to taking their 
outhern flight from Hudson’s Bay some time in October 
they remain for several days almost constantly on the open sea’ 
was mg themselves, taking sudden and rapid flights, apparently 
ing a ^ appy time,” but they are never seen feeding. They 
are at this time very fat, and when shot, their stomLlis and 
intestines are found to be entii-ely empty, resembling in this 
respect salmon, I am told, prior to, and in preparation for, their 
hard work in ascending rivers to their spawLg-beds. After 

t- and exercise has been gone 

through, the birds are evidently ready to start on their 

of some hundreds of miles. On thefirst favourable o portulift 

fi% ormore,circhng round until they attain a safe altitude' 
and then hear away on a true southerly course, never rest it, c 

g6ese is. generally admitted by modori, 

miles te the north, there ^ 

bke-wing fco be seen. ^ Now the two Hnfi ' i ^ a 

wMlst at Eupert’s Eirer, 100 miles 

winged bii*ds are alone mefe with *'— ^ ^wmerly, tbe^ blue- 
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The Canada goose, on the contrary, stops by the way to feed, 
especially on the lakes and swamps where there is wild rice, 
which makes both geese and ducks much finer eating than any 
other kind of food I know. Both the w^bite and blue wavy 
are excellent eating, and one of them with a pound of flour 
or bread, is given as a day’s rations, and is much liked by the 
men, especially when fresh. Many thousands are annually cured 
with salt, and packed in barrels for use at the Hudson’s Bay 
Company’s stations on the coast ; and the Indians bone and 
dry a great number for winter food. 

All species of grouse in British Hortli America have a well 
known habit of passing tbe night under the snow, during the 
winter, to protect themselves from the cold; but possibly a practice 
which most of them follow more or less when the snow is not too 
hard packed may not have been generally observed. The bird 
is not content to make its resting place close to the door by 
which it has entered the snow, but usually bores a tunnel a few 
inches under the surface, three or more feet in length, before 
settling down for the night. The cause for going through so 
much, apparently, useless labour was at first difficult to under- 
stand, for its bed would have been equally warm had the bird 
remained within a foot of where it had entered the snow, but 
a little more experience taught me to admire the acuteness and 
intelligence of the proceeding, for during my walks in the woods 
I frequently came to places where a fox, lynx, or other carnivore 
had in the night approached cautiously (judging by the short 
steps) and made a long spring on the entrance hole ; the occupant 
was not there, however, but had flown up 3 or 4 feet off, as seen 
by its exit in tbe snow, and was thus saved from almost certain 
death. 

The prairie-hen, which is fairly numerous near Moose, shows 
great carefulness in this respect, and in very cold weather takes 
its siesta ” between breakfast and supper under the snow, 
out of wMch I have often seen them pop their heads, wifclioat 
taking wing, before I had got within shot, no doubt to observe 
if an enemy were approaching. 

Without counting the small white grouse peculiar to the 
Hocky Mountains, I believe there are three other species to be 
found at or near the Arctic coast. 

Krst and chief among these is the Willow-grouse (T. mlieeH), 
by far the most numerous, and ibrining an important article of 
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food for the Indians living near tlie coast of Hudson’s Bay. These 
birds extend their breeding-grounds up to the Arctic shores of 
America, but as a rule do not extend their migrations to the 
large islands further north. 

Dr. Bell says The summer plumage of Tetrao scdiaeti, the 
cock bird, is exactly the colour of the English cock pheasant 
with the exception of the wings, which have a good deal of 
white, and in winter the white o£ the living bird has a beautiful 
delicate rosy tint, which forms a considerable contrast with the 
surrounding snow.” ^ This description is somewhat misleading. 
The plumage of the cock willow-grouse in summer resembles as 
nearly as possible that of the Scottish grouse, with the exception 
that the primary feathers of the wings of the former are alim^ys 
white. The delicate rosy tint of the white plumage ” is rarely 
seen, and only in beautiful warm sunny winter or spring days, 
never on a cold winter day. In the spring, or pairing season, 
the call and peculiar habits of the Willow and Scottish cock 
Grouse exactly resemble each other. 

Tiie Eoek Grouse {Tetrao rztpestris) is so well marked hy 
its smaller size, its more slender beak, and the black patch 
extending from the angle of * its mouth to the eye in the male, 
that it cannot he mistaken for any other. 

A third species differs considerably from Tetrao salioeti and 
rupestriv, being fully as large as the former, but the bill seems 
shorter, its feet smaller, and its call perfectly different from either 
of the others ; it is also found further to the north. I saw a 
good many males (the hens were nesting) on Wollaston Land, 
lat, 69° H., in May and eaidy J une, and managed to shoot a few, 
although they were very wild, possibly with the intention of 
leading me away from the nest t- 

At Toronto, Lake Ontario, Canada, an island forms an excellent 
harbour. Along the outer side of this island an immense number 
of a small sandpiper, called black heart” (the Dunlin, Trinpa 
alpina pae^cd), pass northward every season on the 23rd April 
(St. George’s ' day) and ■ are not seen on any other day, except, 
perhaps, some wounded ones on the 24th that cannot continue 

^ See Hotes on Birds of Hudson's Bay by Bobert Bell, M.B. Proceedings 
of the Boyal Society of Canada for 1882, vol. i. p. 49. — J. E. 

t Inhere is, I think, a specimen of' this bird in tlie'Hataral History Museum 
at South Kensington called Tetrm mutu$, but certain distinguisbed naturalists 
do not Wieve in it. , I brought one or two specimens from tlie Arctic regions 
ill 1847, which were presented to the British 'Museum.,*— I, B. 
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tlieir flight* This flight is«so well known tlmt many sportsmen 
line the shores of the island on the clay named, and hundreds of 
these pretty little birds, which are good eating, are shot. 
Persons who have resided many years in Toronto liaTe told me 
that they did not remember an instance of v^ariatioii in the date of 
the arrival of these birds. 

Over almost every part of the wooded country of British 
hiortli America, east of the Eocky Mountains, the American hare 
(Lepiis americmius), usually called the ‘‘ rabbit ” by the Pludson’s 
Bay Company's people, is to be found in more or less abundance, 
and it may not be generally known that every ten years these 
animals are attacked by an epidemic so fatal, that from being 
very numerous they gradually die ofl;' until scarcely one is to be 
seen. The survival of the fittest then begins to increase, and at the 
end of ten years they are again at their maximum. I have myself 
seen t’wo of those cycles, and know men in the Hudson^s Bay 
Co’s, service, wdio have witnessed four or five of such events. 

The latest years of abundance were 1885 and 1886, the hares 
having increased gradually from 1880-81, which were years of 
scarcity. The curious thing is that this takes place in the same 
years over an extent of country about as large as one fourth of 
Europe. It has been asserted by distinguished naturalists, among 
them by my friend Sir John Eichardson, that the hares migrate; 
but this cannot be the case, for it is not known -where they go to, 
besides they are found sitting in their “forms ” dead, usually under 
small pine or spruce trees, the bx’anches of wliicli grow close to the 
ground. I account for the disease in this way. The hares do not 
spread themselves broadcast all over the country, but live in 
colonies extending over a square mile or more, where the trees and 
plants on which they feed are abundant, and here they become so 
crpwded together that the ground gets poisoned by their excreta, 
as is the case with domestic poultry w^hen kept too long on the 
same land without being cleaned or shifted, and hence disease. 
The grouse disease in Scotland I attribute to the same cause, 
when too large a stock has been left on the moors. When the 
grouse “pack,” they have in winter some favourite resort to 
which they fly during storms (chiefly from the west) for shelter, 
and I have seen such places perfectly covered with droppings, 
even in Orkney, where grouse are never very numerous. 

The effect of these epidemics among the hares is peculiar, and 
affects both the Indians and some of the fur-bcaring animals, 
as I shall endeavour to explain. 
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When the hares are abundant, ati Indian and his family pitch 
their tent among them in winter, and cut down a number of the 
trees, part of which forms the liares’ favourite food, then make 
barriers of small pine trees and brush, through which gnj^s are cut 
to allow the hares to run through. Allowing them a short time to 
fatten up on the abundant food provided for them, a hundred 
snares, or more, are set in the openings of the haiaiers, and these 
snares are attended to by the wife and children of the hunter, 
whilst he sets up) a number of traps in two or three directions to 
the distance of perhaps eight or ten miles from his tent, each of 
which he visits two or three times a week to bring home the fur- 
bearing animals caught, chiefly fox, lynx, fisher, and marten, 
taking with him on each visit a supply of fresh baits. The 
Indian is thus carrying on his winter hunt in the most advan- 
tageous manner, the hares attracting the carnivora above named 
to his traps, whilst at the same time they supply, without any 
difficulty, an abundance of food and the most comfortable winter 
blankets known. The making of these blankets is peculiar ; the 
hare skins, after being cut into strips, are stitched end to end, 
and plaited so loosely that the finger can be poked through 
them in any direction, yet a person can sleep comfortably 
wrapped up in one of these on the coldest night, with the tem- 
perature say 40"^ below zero, without any fire. 

*When the hares become scarce, not only has the Indian to 
travel about in search of large game, or go fishing to obtain 
food for himself and family, but the fur-bearing animals liave 
also to wander abroad ; consequently the Indian cannot catch 
so many hares, and they have time to increase and multiply until 
a season of abundance again comes round. 

The house-hiiilding habits of the muskrat in nearly every part 
of British bforth America are well known, but there is one plan 
to which it sometimes resorts under certain eircurastaiices which 
appears to show great intelligence in enabling it to get its food 
more readily. The muskrat, when about to build its house, 
selects a pond or swamp of good pure water, on the bottom of 
which grow the plants which constitute its winter supply of food. 
If the pond or swamp is of considerable extent, and the house a 
large one containing many rats, they, when the water begins to 
freeze in early winter, keep several holes open in the ice in 
different directions, and at a distance from the house, and build 
a little hut of mud and weeds (just large enough to hold one rat 
comtortably) over eaclr hole which — especially when covered with- 
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snow — prevents it freezing up. These huts eiuible the ]*ats to 
extend their feeding ground to all parts of the pond, which could 
not be reached at all, or with difficulty, from the house if they 
had to swim home every time ■with a mouthful of food, to eat it. 
"With these little shelters they are saved a great amount of labour 
and are enabled to reach all the food in the poiid.^ I reme'aiber> 
when on a snow-shoe jonrney, one of niy men went very quietly 
up to one of these miniature mud huts, and knocked it over whth 
his axe, disclosing a live rat with som^e of the food it had been 
eating. The practice of building these little eating huts is by 
no means common, and does not seem to be resorted to w'hen 
the pond is of moderate dimensions, and all parts of it can be 
reached from the house without difficulty. 

I am not aware if it is generally known that the lemmings 
{MyodeB Imdsonicus^ &c.) of ISTorth America migrate much in 
the same manner as do those of Noi’way and Sweden. When 
travelling in June 1851 southward from the Arctic coast along 
the west bank of the Coppermine Elver, and north of the Arctic 
Circle, we met with thousands of these lemmings speeding north- 
ward, and as the ice on some of the smaller streams had broken 
up, it was amusing to see these little creatures running back- 
wards and forwards along the banks looking for a smooth place 
with slow current at which to swim across. Having found this, 
they at once jumped in, swam very fast, and on reaching the 
opposite side gave themselves a good shake as a dog would, and 
continued their journey as if nothing had happened. At that 
date the sun was above the horizon all hours of the 24, and we 
were travelling by night to avoid the snow-glare in our eyes, the 
sun being then in our rear. As the lemmings appeared to travel 
only by night, we should not have seen them had we been 
travelling in the daytime, for they then hide themselves under the 
snow, or stones. The man who was carrying our cooking utensils 
and small supply of provisions, having, when fording a stream, 
been swept into a deep hole by the current, whereby his whole 
load was lost, we had, for a day or two, to live chiefly on 
lemmings roasted between thin plates of limestone, and found 
them very fat and good. Our dogs easily killed as many as they 
required. Prior to this, whilst on the coast, crossing the ice to 
islands some miles distant, a lemming was noticed defending 
Tlie beiJbTer, ©specially when its dam is Uwge, scrapes holes in the banks 
from under water upwards until above, the water-level, to which it retires to feed 
instead of going back to its house.— J. B- 
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itself most gallantly against the attack of two large gulls^ whicli 
continued swooping dowm at it, but were kept at bn.y by tlie 
brave little animal turning on its back and squealing loudly* I 
ran up and was in time to drive away its dangerous opponents, 
and place it in safe shelter under a piece of ice. 

Occasionally large numbers of lemmings are found drowned, 
along tlie shores of James’s Bay, but as they are generally seen 
after a very high tide, it is uncertain whether they are then 
migrating, or merely caught by the high tide on tlmir native 
grounds. As soon as snow falls to any considerable depth, the 
lemming leaves its summer quarters iu the ground, and builds 
a bed of grass and moss as a winter shelter, from whieli it 
bores under the snow in one or more directions to obtain food. 
They do not .seem to hibernate during the winter, for when 
wintering in a snow-hut at Eepulse Bay in 1858-4 I used to 
hear them scratching tracks through the snow throughout the 
cold season 

The Arctic hare (Zepus placialis), of which I have seen and 
shot a good many, shows a considerable amount of intelligence 
in its effox’ts to throw foxes, wolves, and other enemies off the 
scent. It seems to have been eminently successful in this re- 
spect with the crew of McClure’s ship when wintering in Prince 
of AWes’s Strait, if it were not from bad shooting on the 
part of the men, for we are told that although hundi^eds of 
hares were seen, the total bag in a month was only seven 
hares ! 

The Arctic hare, after its night’s feed, usually goes some dis- 
tance from its feeding-ground before settling down in its form 
for the day. When following up the track, I was at first ex- 
tremely puzzled to find all at once a complication of tracks, and 
on going a little further found no track at all. On retracing my 
steps and carefully examining the snow, I obsen^ed two very small 
marks, at least 20 feet distant, from the main track, A succes- 
sion of two or three similar long jumps followed, and a very little 
experience taught me that the hare was always crouching near ; 
usually close to some large stones or rock uncovered by snow. 
Those long jumps were invariably made to lecwari for obvious 
reasons, because if to windward a fox would have scouted his prey. 

^ Many lemmings were seen at the winter quarters of tlie Hares Arctic 
Expedition, in lat a large ciiohe ” of dead ones was found, made by 

a white fox.— J. 
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Byen after becoming acquainted with this artful dodge, the hare 
must be stalked with caution. Being all white except the tips 
of its ears, it is not easily seen when nearly buried in the snow, 
and when discovered the sportsman must dissemble, and pretend 
that he has not seen it, walking in an oblique direction, ap- 
proaching, hut at the same time as if ]3assing by, never looking 
clirectIjT- at the game. When near enough he should wheel 
suddenly round and fire. If this plan be not adopted, the hare 
will very generally bolt round the rock, and escaj)e under its 
shelter. This may he called shooting, but the best of sports- 
men have often to do the same thing wdth ptarmigan in the 
Scottish mountains, when these birds fiy round a rock and are 
out of sight in an instant, if not shot before taking wdng. 


Copepoda of Madeira and the Canary Islands, with Descriptions 
of New Genera and Species. By Isaac C. Thompson, 
B.E.M.S. (Communicated by Prof. Herdman, BX.S.) 

[Read 17tb November, 1887.] 

(Plates X.-XIII.) 

Dubing- the spring of 1887, in company with Mr. W. S. McMillan, 
of Liverpool, I visited Madeira and the Canary Islands with the 
object of collecting and examining the pelagic fauna at the 
various convenient stopping-places. 

We took dredge and tow-net, and all the necessary appliances 
for the examination and preservation of specimens, and were for- 
tunate in securing a large mass of material. 

It is intended in this paxier to treat of the Copepoda only ; and 
as the dredging operations were neither so practicable, nor fruitful 
in results as the tow-netting, it w^as to the latter that we de- 
voted chief attention, all the Copepoda collected being free- 
swimming species. 

We used oue of the very fine-meshed tow^-nets of the ^ Chal- 
lenger’ pattern, and immediately preserved the captures in a 
medium which I have always, found useful for small Crustacea, 
composed of glycerine, alcohol, and water in the following pro- 
portions 

Glycerine 1 part l 

Proof-spirit... 2 parts > adding 1 per cent, of carbolic acid. 

Water 1 part J 
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In tills solution tlie colours (and they are very varied in the 
Copepoda) are well preserved, and the tissues are rendered 
sufficiently transparent for observation under the microscope 
without further treatment. 

"We longed to cast a tow-net ^ bile traversing the fifteen hundred 
miles of Atlantic waters that intervened before reacliiiig our first 
destination, Madeira, and improvised a long tough canvas bag, 
w’-eighted, with a wide-necked bottle at the bottom end, for tlio 
purpose ; but the speed of the vessel was too great to allow of 
any captures. The mails could not give wmy to the study oP 
biology, so our genial captain would not allow any temporary 
stoppage ; but the death of a poor fireman on tlie fourth day 
out necessitating a funeral pause of a fevv minutes, we took 
advantage of the opportunity by getting a haul ; and the tovv-nef 
brought up sufiicient to occupy us and relieve the monotony of 
the rest of the voyage. The haul was almost entirely composed 
of Copepoda: Calanus finmarclnctis, Oentrofages fgpims and 
0. hmehiafuSf Dias longiremis, and a few other species, nearly all 
found on oiir British coasts. 

The deep-blue transparent -waters of Madeira proved very 
fruitful both in number and variety of Copepoda, Funcljal Bay 
being our hunting-ground during two visits. Thence to Tener iffe, 
where we anchored for a few hours in the Santa Cruz harbour, 
and, as at Madeira, collected enough Copepoda to occupy us 
many months in examining and wwking out. 

G-rand Canary was our ne‘xt destination, aiid there we spent 
many days dredging, collecting, and tow-netting at \'arious parts 
of the island. The absence of any shelter or harbour at Las 
Talmas rendered dredging difficult, for w'e had to take eight 
men to manage the boat, the sea being seldom at all smooth. 
And, from some cause or other, the tow-netting results obtained 
here were certainly much poorer than those of the more shel- 
tered bays of Madeira and Teneriffe. 

Returning to Teneriffe, we crossed the island from Santa Cruz 
to Orotava, grandly situated on the north side directly under 
the Peak, and famous for its splendid climate and scenery. We 
found the waters of the ocean here very plentiful in Copepoda, 
and on various occasions collected a large amount of them. One 
of these occasions was long after sunset, and it is worthy of note 
that the Copepoda then taken were little different in point of 
number or species from those taken in daylight, although with 
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the night-haul were a largely increased number of Schizopoda, 
some of them highly phosphorescent. 

From a pretty thorough examination of the material obtained 
at the yarious islands of the Canaries and Madeira, it seems 
evident that their Copepodan fauna^,yaries in quantity rather than 
sjiecifieally. For, excepting several cases where one or two 
specimens only of a species were found, which probably indi- 
cated the rarity of that species, their geographical distribution 
appeared to be general amongst the islands. 

Sixty-four species in all were obtained, as enumerated below. 
Of these six are new to science, and three of them required new 
genera. (See Plates X. to XIII.) 

Of the sixty-four species, twent^^-two are knowm in British 
waters ; and of these, thirteen belong to the family Har- 
pacticidse. 

Following the classification given by Brady the sixty-four 
species are distributed into families as follows : — 

Calanidse .... 

Cyclopidse .... 

Harpacticidse 

Corycsaidse . 

Artotrogidse . 


30 species. 
4 „ 

16 „ 

11 „ 

3 „ 


Description of the Species collected. 

Family CALAXIDiE. 

Calaots einharchicus, Giinner. 

C. VALuiJs, Brady, 

C. REoriNQiJUS, Brady, 

This species, like the two preceding, is widely distributed. A 
high power of the microscope ( x400) shows very fine hairs on 
the inner margin of the terminal spines of the swimming-feet, not 
mentioned by Brady in his description of the species. 

0. TONSHs, Brady, 

C. G-RAOiLis, Dam, 

Both found very sparingly. 

^ ' Monogx’aph of British Oopepoda/ Bay Society, 1876-78 & 1879, 
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CaI/ANUS patOj Dana. 

TMs species occurs in considerable numbers iu tlie gatherings 
from Madeira and TenerifFe ; but the elegant peacock-tail plumes 
iigurecl bj Dana (Crustacea of TJ. S. Exploring Expedition) luire 
become detached in all the s].:)eciinens. 

Paeacalaxijs PAETrs, Claus. 

One or two specimens only of this rare form were taken at 
Orotava, Teneriffe. 


Eucalanhs attenuattis, Dana. 

E. SETIGEE, Brady. 

^ Brady remarks upon the “ mimetic resemblance of this ^)e- 
cie& to Calmtus JinmarcMetis. Our specimens do' not bear out 
this remark ; and the absence of terminal spines to the swimming- 
feet of this species is a distinguishing feature. 

Ehinoalantts cornuttjs, Dam. 

E. gigaS, Brady. 

PSBITBOOALANUS ELONHATUS, Boech. 

Pletjbomma abdominale, Qlaiis. 

Liuckaetia peatiooenis, Claus. 

SCOEBCITHEIX Dan^, LithhocJc. 

S. MINOB, Brady, 

EtJCHiBTA PEESTANDEEJE, BliiUppi. 

Candace teencata, Dam. 


C. NIGEOCINCTA, n. sp. (PL X. figs. 1-6.) 

Length ^ inch. Head-somite distinct from thorax. Body oval, 
rounded in front ; posterior segment terminated by two lateral 
spmes. Anterior antennm 23- jointed, bearing soveral spinous 
processes on inner margin, and short setie at the termination of 
each joint. The 8th, 9th, 10th, and 11th joints (fig. 1) are deoi),lv 
pigmented^withablaekir^^^ colour, the same pigment tinging 
the set^ of the posterior antenn© and the terminal spines of the 
wimmmg.feet. Posterior antenum (fig. 2) similar to that of 
fewer terminal setie. Anterior foot-jaws 
(fag. 3) .-jointed, large and powerful, with two small claw-iike 
spmes on basal joint, and five large ones on second joint. Pos- 
terior foot-jaws small, 7-jointed. First four pairs of swimming- 
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feet (fig, 4) alike ; inner krancli has one joint oiiiy ; outer edge 
of main hraiich is finely serrated. Pigment does not extend 
abore the terininai spine, which is somewhat bent and finely ser" 
rated and clothed with dark hairs on dorsal side. Pifth feet of 
male (fig. 5) each 3-joiuted, the right foot haring extension on 
inner side of middle joint, both terminated by two small claws. 
Abdomen of male (fi.g. 6) 3-jointed, the third being nearly e<^ual 
in size to the other two ; caudal segments about twice as long as 
broad, terminated by short strong setm. 

Several specimens of this strongly marked form were taken 
at Orotara, Tenerifte, all of which appear to be males. 

It has strong points of resemblance to both Candace 2^(x.Gliy- 
dactijla and C. trimcata, Dana, but is evidently distinct from 
buth. The dark rings on the anterior antenna distinguish it at a 
glance, 

Candace breticornis, n. sp. (PL X. figs. 7, S.) 

Several specimens of a Candace were taken at Orotara and at 
Santa Cruz, Tenerifte, which, although corresponding in most 
respects with C. trmicata^ Dana, differ in some particulars which 
are of sufficient importance to reader it specifically distinct. 

In the fi^rst place the anterior aiitennse are composed of eighteen 
joints only, while 0. trimcata has twenty-four. Then tlie first 
four pairs of swimming-feet (fig. 8) are the same as in O', tnmcata^ 
except that in our specimens, to which I propose to give the name 
G.lrevieorn u, the setmareall elegantly plumed, much resembling 
minute black feathers. No fifth feet can be made out in any of the 
specimens obtained. Abdomen only 2-jointed, the caudal seg- 
ments being long and straight, while in trimcata they are 
somewhat stumpy and divergent. The basal joint of the abdo- 
men is less triangular than in O. trunc&ta. Our specimens are 
probably all females. 

Dias longiremis, LlUjehorg, 

Acaiitia laxa, Dana, 

A. DENTIGORHIS, Bradi/. 

In all our specimens of both species of Aeartla there is a long 
recurved spine at distal end of first joint of each anterior antenna, 
which does not ajipear to have been previously described. 

Dreeanofits extecatxjs, Brady. 

Several females of this species were found, but no males; a 
LINK. JOURH. — ZOOLOGY, VOL. XX. 13 
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similar experience to Bradj^’s. His specimens of this species 
C Challenger ’ Eeport on the Copepoda, p. 77) were sparingly 
found in three remarkably distinct areas. 

Temoea dtjeia, Liilhoch. 

Very abundant in all the gatherings. 

IsiAS CLATIPES, BoecJc^ 

Eirst abdominal segment of female has two remarkable trifid 
spines on rentral side, not described by Boeck or Brady. I first 
noticed this point in specimens taken in Liverpool Bay. The 
fifth feet of male also differ considerably from Brady’s drawing. 

Gei^tsopag-es bbachiaths, 

C. TTPICUS. . 

0. TIOEACEUS. 

Our specimens of the latter are most profusely and elegantly 
adorned with violet plumose setse. 

Mecyk’oceba, n. gen, 

Cephalothorax 6-jointed ; head united with thorax ; abdomen 
4i-jointed in the male, 3-jointed in the female. Anterior anteontB 
23-joiiited5 very long. Outer branch of posterior antennae 3- 
Jointed, the inner branch 7--jointed. Mandibles and maxillie 
well developed. Anterior foot-jaw S-jointed and very muscular, 
and, like the posterior, clothed with strong plumed set®. Swim- 
ming-feet alike in both sexes, fifth feet entirely wanting. 

Mectk-oceea Claust, b. sp. (PL XI. figs. 1-4.) 

Length inch. Eostrum hifid and very slender. Anterior 
antennm 23-jointed, alike in both sexes, about twice the length 
of the entire animal (fig. 1) ; the 11th, 12th, and 13th joints of 
left antenii® only edged with fine saw- teeth (fig. 2). Basal 
portion of both antenn® bear several short set® and a few long 
ones, and at intervals, and especially at apex, are several long 
whip-like set®. Posterior antennse very mtisenlar; -the outer 
branch 3-jointed, the inner 7-jointed and terminated by spread- 
ing setae. Mandibles finely toothed. Maxillae well developed, 
with tw’-o spreading setiferous branches and broad rounded palp. 
Anterior foot-jaw 3-jointed, and, like the posterior, which is 
small, bearing a large number of plumose set®. 

Swimming-feet (fig. 3) have small hooked spines at ends of 
joints, but no terminal spines besides the strong spinous set®. 
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Eiftli feet waiitmg in both sexes. Abdomen of male (lig. 4) 4- 
Jointed, female 3-joiiitecl, the basal joint of latter being somewhat 
heart-shaped, and haying doubled circular genital apertures. 
The third abdominal joint is divided longitudinallj, the inter- 
Tening span being filled with hjmline membrane. Caudal ter- 
minations in female diyergent, in male less so; both terminated 
bj four pliiraous set® ou each side. Colour reddish brown. 

Males and females were both x^lentiful, and taken bj surface 
tow-net at all the places visited. Indeed this species seemed to 
be more widespread than auj other, 

Claus, in bis memoir ‘Die freilebeiiden Copepoden’ &c., gives 
a figure (pi. xxxii. fig. 17) of a form which is evidently this species^ 
although the anterior antemne are not correctly represented. 
He has informed me in a letter that the material at his disposal 
was not sufficient to -enable him to describe the species. I have 
therefore much pleasure in naming this form, which is so 
abundant at the Canary Islands,, after the distinguished natu- 
ralist who first discovered it. 

Family OYCLOPIDJE. 

OlTHOJTA CHALLEJraEEII, JBradf. 

O. spixiFRONS, Boeclc. 

O. PLUMiPEEA, Bmia. 

O. SETIOEB, Bmia, 

All four species of this delicately organized genus were found 
fairly plentifully and generally distributed. The long feathery 
red -coloured plumes of 0. pi milf era the species a vex'y grace- 

ful appearance, ani realilj distinguish it from the others. 

Family HIRPAOTICID,.®. 

DoiyeiFEDlA COROXATA, Glaus, 

Setslda oracilis, Bcma. 

Various specimens of this species collected differed consider- 
ably from each other in colour und form, but not sufficiently to be 
considered specific. 

EuTEBPE GEACILfIS, Qlaus, 

.This minute species^ hitherto' considered very, rare, we found 
widely distributed but not numerous. 



152 


MB. I. C. TlIOMPSO^f OIS^ THPl COPEPOBA OP 


Delay ALIA eobysta, Bmdy ^ Bohertson. 

Diosaccfs te^sU1COe:n'iSj Claus, 

One specimen only found at Orotava, Teneriffe. 

Laophoxte cyeticaudata, Boeck, 

L. SIBEATA, Clmis, 

Dagttloptjs tisboibes, Clam, 

Thalesteis Mrsis, Claus. 

T. EUPocixcTA, Forman. 

"Westwoodia BOBiiis, Baird. 

Haepacticus chelipeb, Muller. 

POECELLIBIUM YISIBE, BUli;ppi. 

Ibta eubcata, Baird. 

Machaibopits, n. gen. 

Head longitudinally rounded, terminating in long tliin bifid 
rostrum. Anterior antennm 12-jointed, about two thirds the 
length of ce|jbaiothorax ; sparingly setiferous. Posterior an-' 
tennse longj the outer branch 3-jointed, the inner 2-joiiited. 
Mandibles have very fine claw-like teeth; the palpi is two- 
bran ehed, with long fine hairs. 

Maxillae have four strong serrated curved spines and numerous 
setm. Posterior foot-jaw 2-jointed, having long sword-like spines 
with enlarged bases. Anterior foot-jaw small. Abdomen 2- 
jointed. 

Machaieopijs SAKCTiE-CEncis, n. sp. (PL XII. figs. 1-5.) 

Length -j-L inch. Hounded head (fig. 1) of a deep pink colour. 
Anterior antenna (fig. 2) 12-iomted. Posterior aiiteniun (iig. 3) 
has long whip-like setm, extending to the length of the anterior 
antenna. Swimming-feet (fig. 4) have three joints to outer 
branch, and two joints to inner. Terminal spine narrow and 
finely serrated. Basal joints of swimming-feet have long spino 
on inner margin. Pifth feet (fig. 5) have one joint terminated by 
a long, stout, curved spine, with a small one at each side. Eirst 
joint of abdomen is small, the second long, and wide in the 
middle. Caudal segments are about four times as long as broad, 
and are terminated by short non-plumose seta. 


j All found generally 
distributed, but none 
j plentiful. 
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One specimen only, sex •undetermined ; was taken by tow-net 
at Santa Cruz, Teneriffe. 

ScUTELLIDUM TISBOIDES, Glam. 


Eamily COHYCMIDM. 
C/OKTCiEUS TARiES, Dana. 

0. PELLLXU'DTJSj Dcuia. * 

0, LIMBATDS, Brady. 

C. TENUSTxrs, Dana. 


C. sPEOiosus, Dana. 

All five species of Goryemm we found in fair abundapce and 
widely distributed. 


OODILIA MIEADILTS, Baua. 

Pound very sparingly. 

Litbbochia squillimana, Glaus. 

Sevei‘al specimens of both sexes of this striking species were 
taken at Teneriffe and Grand Canary. 

ONCiEA OBTUSA, Dana. 

The remarkable variety of colour in tins species is worthy of 
note, especially when fresh. It ranges from olive-green to 
purple, blue, magenta, scarlet, &c. The colours are mostly 
retained if mounted in Farrants medium soon after capture. 


Bapphirina iNiBQUALis, Dana. ^ 
S. SEEEATA, Brady. 

S. METALLINA. 


Fairly plentiful throughout 
the gatherings. 


Family AETOTEOGID^. 

Acontiophoetts ANaxTLATUs, n. sp. (FL XII. figs. 6-11, and 
PL XIII. figs, 5, 6.) 

Length inch. Head united with first thoracic somite, which 
is rounded off' at base (PL XII. fig. 6), the other somites of ceplialo- 
thorax being angular. Eostrum (fig, 7) composed of two small 
projections with finely serrated edges. Anterior antennae 
(fig. 8) 11-jointed, short, and gradually tapering from base to 
apex; second joint larger than the others, and from it proceed 
a number of long set^e ; from seventh Joint proceeds a long, narrow 
spine; there are several long setae at the apex. Posterior 
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aiiteiiiHe (fig. 9) t^vo-brauebed, tlie first being 3-jointed and 
terminated hy two long lancet-skaped spines ; tlie second lias 
one joiiitj and is terminated by a long sword- shaped spine. 
First and seco 3 .id foot-jaws {figs. 10 <fe 11) eaeii hare a long apical 
daw, the first is composed of two, the second of four joints. 

Fir&t four pairs ot'swiniiniDg-feet nearly alike, both branches 3- 
jointed (PL XIII . iig. 5); base and second joint of chief branch have 
very fine serration on inher edge formed by miiiiite hairs. Pitth 
feet (PL XIII. fig. 6) are composed of two stout joints, the outer 
bearing a number of long set^, some of them plumose ; the outer 
edge of both joints has line hairy serration. Caudal segments and 
terminal setse are the same as in A. scutatus, 

^Siphon very long and slender, reaching to the ends of caudal 
segments. 

One specimen only of this new species was taken at Fun dial 
Bay, Madeira. The angular shape of the posterior segments of 
the cephalothorax readily distinguish it from A. sctitatiis^ which 
it resembles in general characters. 

Aktotbouits Xokmajs'i, Bradif ^ Bolertmi^ 

Found vary sparingly. 

Ci'AiBASOirA, n. gen. 

Cephalothorax elegantly boat-shaped, 4- to 6-jointed ; head 
united with thorax. Anteidor antennae 5- or 6-Jointed, broad 
and musciiiar. Xo posterior antennie or foot-jaws. First four 
pairs of swimming-feet have a large basal joint, the t wo branebes 
being each 3-jointed and terminated by strong spinous seta\ 
Abdomen in female 2-jointed, the first much larger than tlio 
second ; and from the centre of the latter are attached the ova on 
long narrow branches. 

CxMBASOMA niainxjM, n. sp. (PL XIII. figs. 1-4.) 

Length g inch. First joint of cephalothorax (fig, 1) equal in 
length to the succeeding five, the last being much smaller than 
the, others, and appearing as though part of the abdomen. Eyes 
long and kidney-shaped, with conspicuous brain below. Ante- 
rior untenns© (fig. 2) about eight times as long as broadest 'part, 
and teminated by two claw-like spines ; the inner side of each 
aptenna has five hooked spines (fig. 2). From two raised circum- 
ferences near the centre proceed long spinous set©, and several . 
smaller set^, are situated near the apical portion of the antennie. 
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Eirst four pairs of swimming-feet (fig. 8) liave strong muscular 
basal joints, from which proceed two 3-jointed hranehes with thick 
terminal setm. Fifth pair of feet each composed of a long 
joint, at the apex of which are three strong spinous setse. Abdo- 
men veiy muscular ; the caudal setge are short, broad, and diTer- 
geut, and are each terminated by three strong setse. 

One s[)ecimen only (a female) w^as taken in the tow-net at 
Orotava, Teiierilie. The lower part of the body is of a deep 
sepia colour. The animal is remarkably rigid and muscular. 

Quite recently a second form, evidently belonging to this new 
genus, has been found in the channel between Puffin Island and 
Anglesea. It is probably a male, and I am describing it under 
the name Ci/mhasoma Herdmani, It will be figured along with 
other new species from Liverpool Bay in the second volume of 
the ‘ Proceedings of the Liverpool Biological Society.* . 


EXPLANATION OP THE PLATES. 

Plate X. 

Fig. L Candace nigrocmcta^ n. sp., male. X 250. 

2. Posterior antenna of ditto, x 400. 

3. First foot-jaw of ditto. X 400. 

4. Fourth pair swimming-feet of ditto. X 400. 

5. Fifth pair swimming-feet of ditto, x 400. 

6. Abdomen and caudal segments of ditto, X 400. 

7. Candace bremomL% n. sp., female. X 250. 

8. Fourth swimming-foot of ditto. X 400. 

Plate XI.. 

Fig. 1. Mecymceca Claim^ n, sp., female, x 250. 

2. Eleventh, twelfth, and thirteenth Joints of left anterior antenna of ditto, 

showing saw-teeth. X 400. 

3. Fourth swimming-foot of ditto, x 400. 

4. Abdomen and caudal segments of male ditto. X 400. 

Plate XII. 

Fig. 1. Maohairoym smwtm-uriicis, n, sp. X 230. 

2. Anterior antenna of ditto. X 400. 

3. Posterior antenna of ditto. X 400. 

4. Fourth pair swimming-feet of ditto. X 260. 

5- Fifth swimming-foot of ditto. X 250. 

6. Aeontiaphoms cmgnlatns, n. sp., female, x 250. 

7. Eostrum of ditto. X 400. 

8. Interior antenna of ditto. X 400. ■ 
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Fig. 9. Posterior antentsa of ditto. X 400. 

- 10. Anterior Foot-jaw of ditto. X 400. 

II. Posterior foot-jaw of ditto. X 400. 

Plate XIII. 

Fig. 1. Ci/ml)a&ro/t}£i riaidum, ri. sp., femrJe. X 250, 

2. Anterior antenna of ditto. X 400. 

3. First swiniming-ft>ot of ditto. X 400. 

4. Abdomen of ditto, with attached ova and candai appendages. 

5. First pair of swimming-feet of Acmt hphorii^ mf/idaiu^. X 4(10. 
0. Fifth i’oo't of ditto. X 400. 


Descriptions of some G-eiiera and Species of Galernclrue. 

By elosEPH S. EAiiT, F.L.S» 

[Bead 2nd February, 1888.] 

The esaminatioB of some extensive genera of Gdlemcmm — Ilajjlo- 
Gerotoma, and otliersi — in wliicli tlae anterior acetabiik 
are described as closed or entire, lias eoDvineed me thattlie views 
expressed by myself in the Ent. Month. Mag. voi. xxiii. p. 268 
are correct. In any long series of individuals belonging to these 
vairioiis genera I have almost invariably found stmie species iii 
which, whilst certain specimens have tlie aeetabula closed, others 
have them open, in some instances these opposite states occiATing 
on the different sides of the same individual. This is strikingly 
the case in Ceroioma and Monolej)ta. Under such circumstances 
it miist, I think, be conceded that the state of tlie aeetabula 
cannot be regarded as a primary, even if it can be re-tained as o. 
secondary character. It becomes therefore necessary to dis- 
eover some other and more stahle means by whicli to divide the 
Galmiciiice into primary sections. This, 1 venture to suggosi, 
will be found in the form and structiiro of the hinder portion of 
the prosternum. In a large numher of genera, for instaiictj 
IlajyUsou'ifs^ (Eriidea^ and numerous others, the prostcriium, as in 
the Cbrysomelidae and the earlier group^s of the Pluytophaga, is 
produced just before its base into a distinct lobe or process, tlm 
sides of the lobe (in eases where the aeetabula are closed) being 
connected with the apices of the epimera, whilst the liinder 
margin of the lobe is free, and usually applied to the antorior 
surface of the in eso sternum. In a second large section of the 
family, represented by Galeruca, Aulacofliofa, wubbasal 

lobe is entirely absent, the prosternum being connected without 
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brc'ak with tlie binder margin of the antepectiis, or true hinder 
border of the under surface of tlie thorax. 

In this group the acetabula are sometimes closed by the pro- 
longation of the epiinera across the base of the prosternmii to 
meet in the median line, as in G-aleruca and Menippus. On the 
presence or absence of the subhasal lobe, I would divide tlie 
family into two primary groups, taking as secondary ones those 
derived from the spines at the apices of the tibise, the bifid or 
appendiciilated claws, and from the relative leogth of the elytra! 
apipleurae. My object in making these remarks is to justify the 
use of characters drawn from the form of this basal lobe as a 
diagnostic character in the new genera described in the present 
paper. 

Of the genera mentioned or described below, the first five have 
the prosternum lobed ; in the rest the lobe is obsolete. 

G-enus Chabidea, 

Corpus eloogatura, modiee convexum. Capiut exseitum, ocuUs rotun- 
datis ; encarpis elongatis, pyriformibus ; antemiis filiformibiis ; palpis 
maxillaribus articulo ultimo ovato. Thorax transversus, coavexus^ 
disico caiioso. S cutelkmi trigoxiSitnm. Elytra parallela, inodice trans- 
versim eonvexa, pimctato-stiiata, interspatiis iiiterduiii costatis ; 
epipleuris fere ad apicein extensis. Pedes rohusti, simplices ; tibiis 
apice mutieis i 7netatarsi articulo basali ad duos sequentes fere a;qui- 
lougo. Prosternum inter coxas distiucte visum, ante basin loba- 
turn ; aeetabuUs aiiticis integris aut paulio apertis. 

Type Gharidea pimctafo-striafa^ Motsch. 

This genus may be known from Galerucella, in which tlie 
typical species was placed by Motschiilsky, by tlie lobed base of 
the prosternum ; it ought to stand near (Emdea^ but is separated 
from that genus by the punctate-striate and costate elytra, and 
by the nou-iiicrassate palpi. 

Although the two species placed by me in this genus differ iu 
one having closed, the other open acetabula, they agree so entirely 
in all other characters that I iiave no hesitation in placing them 
under the same generic head. 

1. Chabidea punctato-stbiata, Mofscli. Etud, Mnt . ix. p. 25 
(sub Galerum), 

Gakruca multicostata, Jacoby, Proc. ZooL Soc. j^vovember 1885, p. 146, 
tab. xlvi. fig. 7- ' 

Mah. Japan. 

Ill this species the anterior acetabula are slightly open. 
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2. Charidea Fortunei. Elongata^, picea, nitida, anteunis nigris^ 
supra subiiitida^, piibe siiberecta grisea sparse vestita ; thorace elytris” 
que saiiguineis ; tliorace quam longo paullo latiore, fortiter punctato, 
disci medio bicalloso^ callis Isevibus; elytris paralleiis, traiisversiiu 
coiivexisj fortiter puiietato-striatisj iitrisque bicostatis. Long. 
2J lin. 

Mab, FHoi’tliem China ; collected bj the late Mr. Eortuiie. 

Head clothed with griseous hairs; vertex convex, separated 
from the front by a deep transverse groove ; encarpse contiguous, 
pyriform, longer than broad, extending downwards as far as the 
insertion of the antennse, intex-anteiinal space excavated ; lower 
portion of cdypeus transversely excavated ; antennae nearly as 
long as the body, moderately robust, filiform, the second joint 
short, thetliird nearly twice its length, the fourth and succeeding 
ones each equal in length to the third. Thorax broader than 
long ; sides straight and nearly parallel from the base to beyond 
the middle, thence slightly rounded and obliquely converging 
towards the apex, the anterior angle obtuse, the binder one acute; 
upper surface moderately convex, coarsely and strongly punc- 
tured ; on the disk are two large, slightly raised smooth callo- 
sities, separated from each other by a narrow groove, but bounded 
at the- base, apex, and the outer margin by a deep irregular sulca- 
tion ; surface of disk more or less stained -with piceous. Elytra 
rather broader than the thorax, parallel on the sides, transversely 
convex, not excavated below the basilar space ; each elytron with 
twelve rows of large, deeply impressed punctures ; the fourth 
interspace at its base, the fifth and ninth for nearly their whole 
length, confluent at their apices, strongly eostate ; upper portion^ 
of the tenth and eleventh interspaces snbeostate. 

This species may be known from O. punctato-striata by the 
pubescence on the upper surface of the body, by the strongly 
raised costs on the elytra, and by the piceous colour of tlie " 
head, under surface, and legs. The anterior acetabula in this 
insect are ent lively closed. 

Gienus Platxxajstxha, 

L Platyxantha CUYPEATA. Eiongata, parallela, dorso deplanata, 
flava, nitida, thorace, mandibuiis apice oculisque nigris ; thorace 
transverso, lateribns e basi ad ultra medium rectis, paulio divergenti- 
biis, bine apicem versus convergentihus ; disco modice convexo, laevi, 
utiinque fovea parva, plus min usve distincta, impresso ; elytris paral- 
lelis, ad latera convexis, dorso deplauatis, teuuiter confuse puuctatis ; 
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nigris^ piaga mugua communi, subquadrata, prope medium positUs 
Hava. Long. 4 liii. 

Var. A. Elytris tiavis, basi et ad apieem piceo-tinetis. 

Var. B. Elytris totis liavis. 

Mas. Labro leviter iiicrassatOi margine aiitico bilobato j clypei dimidio 
aiitieo transversim excavato, margine antico medio bidentato ; abdo- 
minis segmento aiiaii trilobato, lobo intermedio fere piano, transversirn 
qnadrato. 

Fern. Labro non iucrassato, margine antico leviter siiiuato ; clypei disco 
antico non exeavato, margine antico inermi ; abdominis segmento 
aiiali apice extremo obtiiso. 

Ilab. Aiidamaa Islands. 

Antennse equtd to tlie body in length , filiform in botli sexes, 
ratlier more robust in tlie d; tbe basal joint slightly thickened, 
subclavate, tbe second very short, moniliform, the third and fol- 
lowing ones each equal in length to the basal joint ; maxillary 
palpi with tbe third joint obconie, not distinctly thickened in 
the dy the apical joint conic, acute; lower disk of the clypeus 
in the d transversely concave, its anterior margin armed in the 
iniddie with two small acute teeth ; lower disk in the $ , its 
anterior border excepted, thickened, its low’er edge unarmed. 
Thorax more than half as broad again as long; sides straight and 
divergijig fx'om the base to beyond the middle, tlience rounded and 
converging towards the apex, the anterior and posterior angles each 
armed with an obtuse tooth ; upper surface moderately convex, im- 
piinctate ; disk impressed on each side with a small, more or less 
distinct fovea. Scutellum large, trigonate. Elytra broader than 
the thorax, parallel ; upper surface convex on the sides, flattened 
along the suture, finely and irregularly punctured ; interspaces 
(when seen under a deep lens) closely covered with minute 
pimctiires. 

The above insect difiers from the typical species in having the 
antenna) in the d entirely filiform. 

Genus CExijdea, JBalr/. 

L CEnidba gjeruleipennis. Obiongo-ovata, postice ampliata, rufo- 
testacea, nitida, antennis (articulo basali excepto) fiavis, elytris metal- 
lico-caruleis ; thorace profimde transversirn excavate ; elytris ob™ 
ioiigis, infra basin transversirn depressis, tenuiter pimctatis. Long. 
3| iin. 

Fe’m. Olypeo transversirn sulcato. 

Mah. Siam, 
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Antenna very slender, jSliform, eqnal to tlie body in length , 
tlie second joint very short, tlie third and fuiirtli each equal in, 
length to the first ; front impressed just above the eiicarpa) with 
a deep fovea ; enearjjse thickened, trigonate j clypeus concave, 
transversely sulcate. Thoi'ax nearly twice as broad as long « 
sides straight and slightly divtrging from the base to beyond the 
middle, thence obliquely rounded to tbe apex; anterior angles 
slightly produced, obliquely truncate, the hinder ones acute ; 
upper surface convex, veiw minutely punctured ; disk impressed 
with a broad transverse excavation, which terminates at some 
distance from the lateral margin, but is more deeply excavated at 
eacli end. Elytra oblong, convex, transversely excavated below 
the basilar space, and again obsoietely on the outer disk about 
its middle, the humeral callus thickened ; surface finely punc- 
tured. 

2. CEnioba Jacobvi- Anguste oblonga, postice paullo aiupliata, 
CDiivexa, nigra, nitida, labro antennisque flavis aut fulvds, pectore 
abdomineque rufo-pieeis ; thorace transversim salcato, snlco utrinqne 
fortiter foveolato ; eh'tris oblongis, infra basin transversim excavatis, 
fere impmictatis, rufis,.apioe plus minusve nigris. Long. 4-t J lin. 

3Ias. Clypeo transversim eoncavo ; labro ampliato, coneavo : abdominis 
segmento aiiali trilobato, lobo interraedio ad apicem leviter excavato. 

Fem. Clypeo transversim sukato ; labro paullo incrassiato. 

Yar- A. Labro nigro aut nigro-piceo ; elytris totis nigris. 

Sah. Penang; Malacca; Borneo, Sarawak; Sumatra (Wal- 
lace). 

Anteniife slender, equal to the body in length, and clothed with 
erect hairs in the d ? rather shorter in the $ ; clypeiis in the 
<5 transversely trigonate, concave ; labrum in the same sex 
dilated, rather deeply concave ; clypeus in the 5 deeply sulcate 
transversefy, the labrum thickened. Thorax rather more than 
one half broader than long ; sides straight and slightly diverging 
from the base to beymnd the middle, thence converging to the 
apex ; disk deeply excavated transversely, the snlcation termi- 
iiating some distance within the lateral margin, more deeply 
excavated at each end. Elytra oblong, convex, transversely 
excavated below the basilar space, very minutely punctured, the 
punctures only visible under a lens. ' 
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3. (Exidea pallipes, Fabr. Syst. FL i. p. 479. — Siibelongata, postice 
vix ampliata^ mfo-testacea, nitida, oculis, elytromm apiee, abdomiue 
pedibusque posticis (tarsis sordide fulvis esceptis) uigris; anteaiiis 
iabroque flavis ; tliorace transverso, disco sat profaiide tmiisversim 
sulcato, sidco iitriuqiie inagis fortiter exca\aito; elytris obiongis, 
infra basin leviter transversim depressis, ten niter pimctatis. Long, 
lin. 

Mas. Facie inferiore profimde excavata, elypeo utrinqiie spinis duabus 
elongatis armato ; labro ampliato, trilobato, lobis retrorsiini spectan- 
tibus., duobus externis compressis. trigouatis, iatermedio Ibieariformi ; 
abdominis segmeoto anali utriuqiie emarginato. 

Fern. Clypeo transversim concavo. 

Ilab, SiuBatra (Sir Stamford Baffles), 

Maxillary palpi ia ilie S with tbe third joint strongly 
thickened and enlarged ; the fonrth short, nearly buried in the 
third ; clypeiis in tbe 6 deeply excavated, qnadrispinose • the 
iipjper pair of spines acute, the lower two incurved, dothed with 
coarse hairs ; labruin in the same sex thickened, its hinder 
margin trilobate, the outer lobes tidgonate, acute, the middle one 
narrow, obtuse ; clypeus in the 5 ti'ansYersely sulcate ; antenuse 
filiform ill both sexes. Thorax twice as broad as long; sides 
straight and diverging from the base nearly to the apex ; disk 
finely but remotely punctured, transversely excavated, the sul- 
catioii more deeply impressed on each side, abbreviated before 
reaching the lateral margin. Elytra finely punctured. 

This insect in v. Harold’s Catalogue stands as a variety of 
Saploson^w sumatres. 

G-enus G r ^S’ oeta, Bed?/, 

L Cynorta ocellata. Anguste elongata, parallela, flava, subaitida, 
oculis iiigris ; thorace quam longo paiillo latiore, disco trifoveolato ; 
tdytris paraileiis, longitudmalker co&tatis, iuterspatiis su]>seriatim 
pucctatis. Long. 2|-“2| lin. 

Mas. Facie inferiore profimde excavata, qnadritiiberculata, ' tubereulls 
duobus posticis conieis, duobus anticis compressis. 

Sab, Malacca, vSingapiore (Wallace), 

Eyes large, black ; antennae very slender, filiform, slightly 
exceeding the body in length ; third joint equal in length to tbe 
first, slightly longer than the fourth ; lower face deeply excavated 
in the d, armed with four tubercles — two, one on' each side, 
immediately below the insertion of the antenna, conic, and two 
compressed, placed above the anterior margin of the clypeus. 
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one ou eaeli side near tte outer border. Thorax about one half 
broader than long ; sides straight and sliglitly direig-ing from 
the base nearly to the apex ; anterior angle slightly produced, 
obtuse, hinder angle armed with an obtuse iateiiil tooth: upper 
surface iinjiressed witli a large, shallow, trilobate fovea, wdiich 
covers nearly the whole central disk. Elytra parallel, eonve.v ; 
each elytron with seven or eight distinct longitudinal costie, 
their interspaces finely punctured. 

I posses.? two specimens of this species, both belongino- to the 
cf sex. 

2. Cynokta APiciPBNNis. Subfilifomiis, paiallela, flava, oculis, ely- 
trisque a|)ice nigris ; thorace quam longo vi.x latiore, disco leviter 
tnfoveolato; elytris elevato-costatis, interspatiis punetatis. Lorn- 
3 lin. ® 

Fem.l Antemns longitudine eorporem paullo superantibus; elypeo 
escavato, concavo. 

Hal. Sarawak {Wallace). 

Narrowly elongate, parallel. Head strongly exserted ; elypeus 
concave, smooth ; maxillary palpi robust, the upper two joints 
conjointly ovate ; antennoe slender, filiform, longer than the body. 
Thorax rather broader than long ; sides slightly diverging and 
sinuate from the base to beyond the middle, thence converging 
towards the apex ; upper surface impunctate, impressed with a 
large shallow trifid excavation, w'hicb covers a considerable 
portion of the surfiice. Elytra parallel, siibeylindrieal ; each 
with eight or nine longitudinal eostse, their interspaces distinctly 
punctate. The abdomen in the only specimen before me is 
shrivelled, so that I am unable to decide with certainty as to its 
sex, but from the non-dilated basal joint of the anterior tarsus I 
believe it to be a female. 

3. Cynorta facialis. Subfiliforrais, parallela, flava, ocniis elvtrisque 
apiee nips, abdominis apice nigro-pieeo ; thorace quam longo vi.v 
latiore, disco tevi, pone medium bifoveolato; elytris parallelis, leviter 
eievato-co'Statis, interspatiis distincte punetatis. Long. 2l~ lin, 

3fas. Ciypei dimidio postico trigonato, flavo, medio fovll rotundata 
impresso ; ' dimidio antico depresso, transversim concavo. 

Mah. Sarawak : a single specimen (Wallace). 

Clypeus with its -upper half not depressed, trigonate, its 
surface plane, impressed in the middle with a small round fovea • 
the lower half sfrongly depressed and separated from the upper 
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portion by a sutural line, its surface transversely concave ; 
antennse filiform (tlie five upper joints in tlie solitary specimen 
under examination broken ofiT). Thorax scarcely broader than 
long ; sides slightly diverging and slightly sinuate from the base 
to beyond the middle, thence rounded and converging ton'ards 
the apex ; upper surface convex, smooth, impiinctate, hinder 
disk imj)ressed on each side with a large shallow fovea. Elytra 
parallel, subcyliiidrical ; each with eight or nine slightly elevated 
cost®, the interspaces distinctly punctured. 

The peculiar formation of the clyjoeus in this species closely 
resembles that of the same segment in Qheiloxena, As the pecu- 
liarity in the present instance is, however, probably only sexual, 
the removal of the insect from the genus in which I have placed 
it will not be justified until the other sex is known. 


Genus MoifOLEPTA, JEriclison* 

This natural group, founded by Erichson in 1S43 on an African 
species, M. paiiperafa^ has been subsequently divided by Chapuis, 
myself, and others into smaller generic groups, on characters 
derived chiefly from the open or closed state of the anterior 
acetabula and on the length of the epipleurre. I have already 
stated my reasons for considering the first of these characters to 
be in a great measure unsatisfactory, and at any rate one not to 
be depended on by which to divide the Galentcinm into |)rimary 
sections. In Ilomlejjfa (taken as a whole) the lateral angles of 
the subbasal lobe of the prosternum are well developed, and in 
the great majority of species join the apices of the epimera to 
close the anterior acetahula; in some instances, however '{Lupe- 
rodes alhoplagiatuSf Ac.), the epimera are abbreviated befijre 
reaching the sides of the lobe, and consequently the acetahula 
remain distinctly open ; in a third set {Ocliralea) the acetahula 
are found to be both closed and widely open in the same species, 
every intermediate stage occurring between the two extremes 

The second, of great value when well defined and when really 
terminating at a given point, as mAidttcophoraMidL other genera, 

^ la Lnpemdes pmusMs and D. discrqmis, two insects which differ from tl],© rest 
of the geims in their ohlong, not ovate form, the sides of the subbasal lobe are 
not produced, the lobe itself being either narrowly wedge-shaped or noduliform ; 
the epimera are also much abbreviated, leaving the acetabida broadly open. 
These species should, I think, be retained in Lup&rodes. 
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tlie red colour covers nearly the whole hinder dishy in some 
individuals even esfcendiog upwards heyond the median line. 

2 . Monolepta Cumingii. Anguste ovata^ postice paiillo ampliataj, 
convexaj rufo flavaj nitidaj antemiarum articulis intermediis ultimique 
apice^ tibiis tarsisque nigris 5 thorace quam longo vix dimidio ktiorey, 
subeylindrico, disco pauilo deplauato ; elytris minute pimctatis, nigris^ 
litrisque macula parva basali dimidioque postico sanguineis. Long. 
3 lin. 

Mas. Elytro iitroque eallo subliumerali, hoc medio fovea rotundata, 
profunde impresso, instructo. 

B^ah. Philippine Islands, Manilla. 

Encarptn and lower face pale flavous. Antennse filiform, the 
third joint twice the length of the second ; the three lower ones 
nifo-flavous, the fourth to the seventh hlach ; the four outer 
joints, the black apex of the apical one excepted, white. Thorax 
nearly one half broader than long ; sides straight and very 
slightly diverging from the base to beyond the middle, tbence 
slightly converging to the apex, the binder angle acute, the 
anterior one slightly produced into an obtuse tubercle ; disk 
subcylindrical, very minutely punctured, the puncturing only 
visible under a strong lens. Elytra convex, not excavated below 
the basilar space, finely and I'ather closely j)Bnctured. Each 
eljrtron in the d with a large subhumei’al callus, in the centre of 
which is a round fovea. 

The narrow subcylindrical thorax in both sexes wull at once 
separate the present species from its allies ; the d also may be at 
once known by the small size and different shape of the eljtral 
fovea. 

3. Monolepta FOVEicOLLis. Ovata, postice ampliata, coxivexa, 
flava, nitida, pedibus rafo-testaceis, anteniiarura articulis intermediis 
nigris ; thorace transverso, disci medio transversim excavato ; elytris 
tenuiter punctatis, nigris, apice sanguineis. Long, dj iin. 

Mas., Elytro utroque fovea magna ovata, disco extemo ante medium 
posita, profunde impresso. 

Bab. Batchian {Wallace) i a single .specimen. 

AntermjB filiform, the third joint nearly one half longer than the 
second ; the foui’th to the seventh black, the rest flavous. Thorax 
nearly twice as broad, as long; sides obliquely diverging from, 
the base to the middle, thence rounded and converging to the apex, 
apical angle produced into a flattened obtuse tubercle; disk 
niOT, JOUEF.— ZOOXOGX, VOX. xx. 1-1 
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transTerselj convex, very mimitelY punctured, its middle tliird 
witli a broad but sliallow transverse depression, wliicb is rather 
more deeply excavated on either side of the median line. Elytra 
convex, not excavated below the basilar space, niiniiteiy but not 
closely punctured ; outer disk of each elytron in the S with a 
large oval fovea, which commences at some little distance below 
the humeral callus and extends downwards as far as the middle 
line. Elytra! epipleurse extending for a short distance below the 
inidclle. Anterior acetabula closed. 

4. Monolepta terminata, Gner, Voy, de la Coquille^ ii. Zool, p. 149. 
— xVnguste ovata, postice paiillo ampliata, convexa, rufo-testacea, nitida, 
tibiis tarsisque iiigris aut nigro-piceis, antennis pallide fiavis, articulo 
ultimo Bigro ? tliorace quam Ion go latiore, eonvexo, Isevi ; elytris 
convesisj teaiiiter pmictatis; nigiis, apice sanguineis. Long. 2^- 
3 lin. 

Mas, Eiytro iitroqiie ante xnedi’a'n fovea inagna subovata male definita, 
extus late sed leviter elevato-marginata, fiindo leviter excavata, im- 
presso. 

Sah. Java {Guerin),, Eorneo, Sumati^a {WallcwSs Merges), 

Antennse filiform, the third joint one half longer than the 
second; pale fiavous ; the teminai and occasionally the upper 
half of the penultimate joints more or less stained wuth black. 
Thorax about one fourth broader than long ; sides nearly straight 
and diverging from the base to the middle, thence rounded and 
converging towards the apex, the anterior angles thickened and 
produced, obtuse, hinder angles acute ; hinder margin obtusely 
rounded ; disk convex, smooth, impunctate. Elytra oval, convex, 
finely but not very closely punctured ; on the anterior disk of each 
elj^tron in the 6 (the only sex knowm to me) is a large, very 
shallow and ill-defined excavation, the outer and hinder edges of 
which are broadly but slightly thickened. 

5. Monolepta Wallacei. Late ovata, postice paullo ampliata 
coBvexa, sanguinea, nitida, tibiis tarsisque pieeo tiiietis, antermis 
pallide flavis, basx flavo-testaceis, articulis duobus ultimis iiigris, 
abdomine fiavo-xufo ; thorace quam longo latiore, convexo, isevi ; 
elytris convexis, minute punctatis, nigris, apiee' sangumeis, ' Long. 

lin. 

Jto. Eiytro , utroque fovea magna subhumerali profimde excavata, 
limbo incrassata impresso. 

Hai* Celebes {Wallace), 
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Aiiteniia^ iiliforiB, iiearij equal to the body in length in the d j 
the third joint nearly twice as long as the second ; pale flavoiiSy 
the two lower joints flavo-testaceouvs, the two upper ones black. 
Thorax about one third broader than long ; sides obliquely di- 
verging and obsoleteiy sinuate from the base to the middle, 
thence rounded and converging to the apex, anterior angle pro- 
duced into an obtuse tubercle, the hinder angle slightly produced, 
acute ; disk convex, smooth, impunetate. Elytra convex, very 
iniiiiitelj punctured ; each elytron in the c? with a large ovate, 
deeply excavated fovea, placed on the outer disk immediately below 
the humeral callus and extending nearly to the middle, its entire 
margin strongly thickened. 

I possess five specimens of the above insect collected by 
Mr. Wallace iu Celebes the broader form, together with the 
position of the eljtral fovea, will at once separate it from the 
allied species ; the eijtral epipleur® are also less abruptly nar- 
rowed below the middle than in the other similarly-coloured 
specific forms. 

The five species described above are usually confounded in 
colieetious under the name of Immorrhoidalis or terminata : the 
structurid differences, ho^vever, at once separate them. 

The following short Table will assist in distinguishing the 
species described above : — 

1. Thorax impressed in the centre with a transverse fovea. 

foveieoUis, 

2. Thorax not transversely sulcate. 

a. Thorax only slightly broader than long . - Oumingii- 

m. Thorax distinctly broader than long. 

5. Thorax one half broader tlian long .... Iia^morflioklalh. 
ib. Thorax one third broader than long. 


c. Elytra oblong-ovate fermimia. 

Gc. Elytra broadly ovate Wallacei. 


6. Monolepta verticalis. Anguste ovata, postice paullo amplkta, 
coiivexa, nigro-picea, nitida, capita, antennis basi, tlioraee pedibusqiie 
anticis pallide tiavis, pedibus posticis qiiatuor pieeo-fidvis ; capitis 
vertice fovea rotimdata magna irapresso j thorace transverso, coavexo, 
tevi ; elj'tris teiiuiter , pmictatis, iitrisqiie maculis dimbus, uua infra 
basin, altera prope apieem, ilavis, ornatis. Long. 2 lin. 

: ’ 14 * 
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Var. A, Eiytris pallide flavis, utrisque limbo fasciaque prope mecliiiiii 
nigro-piceiSj pedibiis fulvis. 

Var. B. Eiytris fere totis flavis. 

Sab* Malaj Aa^cliipelago, Batcliian, Aru and Sulu Islands 
{Wallace}. 

Yertex impnnctate, impressed witli a large round fovea; antennae 
three fourths the length of the bodj, second joint short, the third 
slightly longer, four or five lower joints fiavous or fulvous, the 
rest nigro-piceous. Thorax nearly twice as broad as long ; sides 
rounded, the anterior and posterior angles produced, subacute ; 
disk transversely convex, smooth, impunctate. Elytra oblong- 
ovate, very slightly dilated posteriorly, convex, not depressed 
below the basilar space, remotely impressed with fine punctures, 
their interspaces very minutely punctured. Abdominal segments 
in some specimens narrowly edged with fiavous. 

Tim outer margins of the fiavous spots on the elytra are ill- 
defined, being more or less stained with piceous. 


G-enus Paraitlaca. 

Corpus oblongmn, convexum, postice paullo ampliatum. Caput exser- 
turn ; antennis filiformibiis. Thoraw transversus, clorso transversira 
sulcatiis. Blytra convexa, confuse vel subseriato-punctata; epi^ 
pleuris fere ad apicem extensis. Pedes simpiices ; tibiis apice spina 
brevi armatis; ungtiiculis appendiciilatis. Prostermm inter coxas 
elevatiim, basi non lobatum ; aeetabulis anticis apertis. 

Type Farmdaca {Aidacopliord) afigulicollis^ Motscb. 

The above genus differs solely from Fseudocopliora in having 
appendiculate instead of bifid claws ; occupying the same rela- 
tive position to that genus that Biacantha does to AulaeopJmra. 
In both genera the prosternum is not lobed at its base, and the 
apices of the epimera are free, not closing the acetabula. 


Genus Pseubocorhoba, Jacoby^ Notes Leyd* Mus* vi. p. 69 . 

The males of the present genus (so far as they are yet known) 
have a deep sutural fovea placed immediately below the basilar 
space on the elytra ; this fovea, the edges of which are thickened, 
is armed with two or four raised tubercles or teeth ; the number 
and shape of these, teeth, taken in conjunction with the form' and 
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sculpture of tbe median lobe of tbe anal segment of the abdomen,, 
afford good diagnostic characters for the separation of the males 
of the various species. 

Specimens of all of the species described in the present paper 
are contained in my collection. P. hicolor^ Jacoby, Proe. ZooL 
Soc. 1887, p. Ill, xrom Ceylon, is unknown to me. 

The following Table will assist the student in working out the 
species described below. 


Table I. {Males). 

A. Elytral fovea qiiadridentate. 

a. Median lobe of the trilobate anal segment of the abdomen 
plane. 

1). Hinder half of the elytra (the outer margin excepted) 

rufo-fulvous 1 . JBwg^uetii. 

hh. Hinder half of elytra entirely black .... 2. distincta. 
aa. Median lobe of anal segment of abdomen more or less, 
concave. 

h. Median lobe slightly concave 3. EricJisoni. 

hh. Median lobe deeply excavated. 

c. Elytral fovea with the anterior pair of teeth bidd. 

4i. amhusta. 

ee, Elytral fovea with the anterior pair of teeth simple. 

5. WallaceL 


B. Elytral fovea bidentate. 
a. Median lobe of anal segment of abdomen plane. 


h. Breast and abdomen black 6. uni^lagiafa. 

hh. Breast and abdomen fliivous 7, fiamola, 

aa. Median lobe of anal segment concave. ... 8. hrunneu., 


Table II. (Females). 

A. Pygidium entire. 

a. Apex of anal segment of abdomen deeply and narrowly 

incised 9. pectoralis* 

' aa. Apex of anal segment narrowly angulate-emarginate* 

1. Buguetii. 

am* Apex of anal segment broadly snbangiilate-einarginate. 

3. BricIisotiL 
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B. Apical margin of pygidium more or less deeply emarginate. 


a. Apex of pjgidinm faintly emarginate .... 10. perjjlexa. 
aa. Apex of pygidium trifid, the middle lobe elongate, its 

apical surface tnberculate 8. hrunnsa. 

aaa. Apex of pygidium trifid, the middle lobe only slightly, 
produced 4. amhusta. 


i. PsEUDOCOPiiORA BuQUETii, Guer. 

Galemca Buqiietii, Gmr, Voy. CoqiiUle, 1830, p. 143. 

Obloiigo-ovata, postice paullo ampliata, convexa, rufo-fulva aiit fiilva, 
pectore, abdomiae pedibusque posticis quatuor nigris, an tennis pal™ 
lide flavis ; tborace profunde transversim sulcato ; elytris postice 
ampliatis, eonvexis, infra basin in ? leviter transversim depressis, 
distincte subseriato-punctatis, punctis pone medium minus forriter 
impresses, confuse dispositis ; rufis, basi late limboque externo 
nigris. Long. 2J-3 lin. 

Mas. Elytris infra basin fovea magna eommuni, fundo quadridentata 
instructis ; abdominis segmento aiiali trilobate, lobe iutermedio 
piano. 

Fern. Abdominis segmento anali apice rotundato, medio abrupte angu« 
iato- emarginato. 

Mah. Java-. 

Antennas pale fiavous ; eyes prominent, black. Thorax nearly 
twice as broad as long ; sides nearly straight and eliverging from 
the base to beyond the middle, thence obliquely converging to the 
apex, anterior angle with an obtuse oblique tubercle ; disk deeply 
suicatc transversely, the sulcation usually entire, rarely inter- 
rupted in the middle. Elytra oblong, dilated posteriorly, convex, 
slightly depressed in the $ below the basilar space, distinctly 
subscriate-punetate, the spaces between the rows of punctures 
more or less distinctly thickened ; the punctures on the hinder 
disk finer and arranged, without order. lu the d helow the 
basilar space is a large common fovea, surroimded by a thickened 
margin, its surface armed with two pairs of teeth, the anterior 
pair thickened at the base, their apices deflesed and poste- 
riorly produced, the hinder one flattened, truncate, and abruptly 
deiiexed towards the suture ; these teeth in some specimens are 
concolorous with the surface of the fovea, in others they are 
more or less fulvous ; the anterior pair in some instances are 
obsolctely biiid. 
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2. PsEUBocoPHORA DiSTiNCTA. Late oYata, postice paiiilo ampliata^ 
convexa, nitida;, subtiis nigra, pedibus anticis piceo-fiiivis 5 supra 
piceo-fulva, antennis (basi exceptis) pallide fiavis; elytrorum dimidio 
postico et {in mare) fovea subbasali nigris ; thorace profiinde trans- 
versim sulcato ; elytris siibseriatim punctatis. Long. 3 iin. 

Mas, Elytris fovea magna subbasali, fundo quadridentata instructis ; 
abdominis segmento aiiali trilobato, lobo intermedio piano. 

Sab* Borneo ( Wcdlaee) : & single specimen. 

Aiitennse slender, filiform, three fourths the length of the body, 
pale yellow, the two lower joints piceo-riifoiis. Thorax nearly 
twice as hroad as long ; sides obliquely diverging and slightly 
sinuate from the base to beyond the middle, thence obliquely 
converging to the apex ; disk deeply excavated transversely just 
behind the middle, the sulcation interrupted on the median line. 
Elytra dilated fi'om the base towards the apex, the latter broadly 
rounded ; above convex, substriate-punctate on the anterior disk, 
irregularly punctured behind the middle ; immediately below the 
basilar space in the male (the only sex known to me) is a 
large common fovea, surrounded by a thickened margin, its sur- 
face armed with four teeth, the anterior pair acute, their, apices 
slightly defiexed, the hinder pair fiattened, truncate and abruptly 
deflexed towards the suture. 

This species is closely allied to P. BtiquetU; in addition,, 
however, to its different coloration, it is much broader than that 
insect. 

3. Pseudo, COPHOEA Erichsoixi. 

Pseudocopbora Biiquetii, Jacoby, 2ioles Leyd, 3£us* yL p. f>9 (pars). 

Ovata, ]K>suce ampiiata, convexa, nigra, nitida, capite, thorace sciitello*- 
qiie fuivis ant rufo-fiilvis, antennis pallide llavis, pedibus anticis 
piceis ; thorace quam longo plus dimidio ktiore, sat profuiicle trans“ 
versiin sulcato j elytiis distiuete subseriatim punctatis, piinctis apieem 
versus coiifiisis, fere obsoletis ; flavo-fiilvis, dimidio antico apieeque- 
extremo iiigris. Long. 3-3i lin. 

3'las, Elytris infra basin fovea magna commimi quadridentata, den* 
tibiis duobus anticis obtusis, duob usque posticis conicis ; abdominis 
segmento anali trilobato, lobo intermedio leviter concavo, apice'. 
rotundato. 

Fern. Abdominis segmento anali apice emarginato. 

Sah* Suinutra. 

Aiiteiins^ filiform, the third and fourth joints nearly equal in 
length ill both sexes, pale thivous, the basal joint fulvous, the 
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tliree apical ones stained witli piceous. Thorax more than one 
half broader than long ; sides very slightly diverging and sinuate 
from the base to beyond the middle, thence converging towards 
the apex, the hinder angles subacute, the anterior ones slightly 
produced, obtuse ; disk transversely snlcate immediately behind 
the middle, the suleation strongly impressed during its whole 
length. Elytra oblong, dilated posteriorly, convex, distinctly and 
rather strongly punctured, tlie puncturing nearly obsolete towards 
the apex ; the punctures on the anterior half of tlie inner disk 
irregularly arranged in double rows. 

The above species W’as confounded by Jacoby with Bziqiwtiij 
Gruer., on wdiich he founded the genus ; although similar in colo- 
ration to that insect, it is well separated by the structural 
characters in both sexes. 

4. PsEUBocoPHOEA AMBUSTA, Eficks. JVov. Act. Leopol. Carol, xv. 
1834, Sufpl. i. p. 272. — Oblongo-ovata, postiee paullo ampliata, 
convexa, fiilva aiit flava, anteimis pallide flavis; pectore, abdomine, 
pedibus posticis qiiatuor elytrorumque limbo extemo nigris ; th brace 
transversim sulcato ; elytris subseriatO“*puiictatis, nigro-limbatis. 
Long. 24 lin. 

Mas, Elytris infra basin fovea magna, nigra, margin e elevata, fundo 
qiiadridentata, dentibus duobus anticis bifidis j abdominis segmento 
anali trilobate, lobo intermedio concavo. 

Fem. Abdominis pygidio apice trifido, lobo intermedio elorigato 
tiiberculo conico instructor segmento anali medio concavo- einar- 
ginato. 

Var. A, cf* Elytrorum limbo externo nigro obsolete. 

Sab. Type? Luzon {Ericlison) ; var. A, Celebes (WaUace). 

Anteiinje pale flavous, the third joint twice the length of the 
second, rather longer than the fourth. Thorax twice as broad as 
’long; sides slightly diverging and rather strongly sinuate from 
the ba.se to beyond tlie middle, thence obliquely converging to 
the apex, the anterior angles slightly excurved ; disk trans- 
versely suieate, the suleation interrupted in the middle part of 
its course. Elytra similar in form to those of P. Suquetiii 
their surface less strongly punctured, the subcostate interspaces 
being absent. The males may be known by the' anterior pair of 
teeth on the subbasal fovea being distinctly bifid, not single as, in 
:the other species of the genus ; the hinder pair are formed. as.in 
P, Buquetii, , ' , , , 
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5. PsEUBocoPHOKA Wallacei. ObloDgo-ovata^ -postice pauilo 
ampliata^ convexa, fuiva, nitida, pectore pedibusqiie nigris, aatennis 
nigro-piceis ; thorace tiansversim sulcato ; eiytris oblongis^ postice 
paiillo ampliatis, convexis, subseriatim ponctatis, punctis apicem 
versus confusis. Long. 2f iin. 

Mas, Eiytris infra basin fovea magna, elevato-marginata, fundo quadri- 
dentata, dentibiis duobus anticis simplicibusj abdominis segmento 
anali trilobate, lobo intermedio basi concavo-excavato. 

Sah. Boiiru (JVaUace). 

Antennse nigro-piceous. Thorax nearly twice as broad as loDg ; 
sides slightly converging and slightly sinuate from the base to 
far beyond the middle, thence slightly converging to the apex, 
the anterior angle acute ; disk deeply sulcate transversely, the 
sulcation less deeply excavated on the median line. Elytra 
convex, sub seriate-punctate anteriorly, irregularly punctured 
behind the middle ; elytral fovea in the d (the only sex known to 
me) quadridentate ; the anterior pair of teeth simple, the posterior 
pair compressed, incurved. 

6. PsEUDocopHORA UNiPLAGiATA, Jacohp, Notes Leyden Mus. vi. 
p. 214. — Oblongo-ovata, postice pauiio ampliata, convexa, fulva^ 
nitida, pectore, abdomiue pedibusque posticis qiiatiior elytrorumque 
fovea subbasali nigris, antennis pallide flavis ; tborace profimde trans- 
versim sulcato j eiytris distincte siibseriato, pone medium confuse 
punctatis. Long. 2|-3 lim 

Has. Eiytris infra basin fovea magna comm uni nigra, elevato-marginata, 
antice bitiiberculata instructisj abdominis segmento anali trilobate, 
lobo intermedio oblongo, profunde excavato. 

Mah. Sumatra; Siam. 

Similar to P, hrunnea^ the elytra more strongly punctured, the 
anal segment of abdomen of an entirely different form. 

7* .PsEUBOCOPHORA FLAVEOBA. Ovata, postice ampliata, iava, 
nitida, tborace transversim sulcato ; eiytris tenuiter punctatis. Long. 
2i iin. 

Mas, Eiytris infra basin fovea magna eommuni antice bitubercukta, 
tuberculis obtusis, contiguis; abdominis segmento anali trilobate, 
lobo intermedio piano, apice late rotundato. 

Mah, Andaman Islands. 

Antennse filiform ; eyes black. Thorax transverse ; sides from 
the base to far beyond the middle nearly straight, diverging, 
then obliquely converging towards the apex ; '-disk transversely 
sulcate, nearly impunctate. Elytra broadly ’oblong, cliliited 
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posteriorly, convex, impressed below tlie base in tlie d with a 
large common fovea, the anterior margin of which is furnished 
with two obtuse tubercles, placed one on each sutural margin 
immediately below the scuteiliioi; general surface of elytra 
minutely and remotely punctured. 

The $ of this species is unknown to me. 

8. PsEUDOcoPHORA BEUNNEA, Baly, Joum. Linn. Soc. voL xx* p. 26. 
Oblongo-o?ata, postice paullo ampliata, convexa, Mva, nitida, pec- 
tore, abdomine pedibusque posticis quatuor nigris ; eljtrorum limbo 
extemo et {in mare) fovea magiia siibbasali nigris ; tliorace profiinde 
transversim sulcato ; elytris substriato pone medium confuse punc- 
tatis. Long. 3 lin> 

Has, Elytris infra basin fovea magna communi, elevato-marginata, antice 
bituberciilata instructis j abdominis apice trilobato, lobo intermedio 
piano. 

Fern. Pygidii apice trificlo, lobo intermedio elongato^ tuberculo acuto 
instructo ; segmento anali late einarginato. 

Mah. Malacca; Celebes. 

Thorax nearly twice as broa^d as long ; sides nearly straight and 
very slightly diverging from the base to beyond the middle, thence 
slightly converging to the apex ; disk deeply sulcate transversely, 
the sulcation rather less deeply impressed on the median Hue. 
Elytra sculptured as in P. WaUacei^ differing in the number 
of teeth on the subbasal fovea ; in the present species, as in the 
preceding two, the anterior margin of the fovea is armed with 
two obtuse tubercles, the hinder pair being obsolete. 

The male of the present species differs from the same sex of 
P. imijilagmta, Jac., in the form and sculpturing of the anal' 
segment of the 'abdomen; in P, Irunnea the median lobe is 
siibqiiadrate and plane, in P. nmi)lagmfa it is oblong and deeply 
concave. The coloration of the insect closely resembles that of tlie 
typical form of P. amhiisiri., Erichs. 


Feinedes of'wJiich tlie Males arennhmien to me. 

9. PsKUDOCOPHORA pECTOEALis. Ovata, postice ampliata, convexa, 
ilava, iiitida, pcetore abdomineqiie (luijus apice excepto) nigris; 
tliomce transverso., disco transversim siileato; .elytris coiive.vis, infra 
basin non exeavatis, distincte pimctatis, piuictia hie illic subseriatiro 
dispositis. Long. 2^ liii. ' 

Fern. Abdominis segmento anuli apice profunde einarginato. 
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Hob. Assam : a single specimen. 

Aiiteiinse filiform ; eyes black. Thorax nearly twice as broad 
as long ; sides nearly straight, diverging from the base to 
beyond the middle^ thence obliquely eonyerging towards the 
apex; disk smooth, nearly impunctate, impressed jnst behind 
the middle with a transverse groove. Elytra rather strongly 
punctured. 

10. PSEUDOCOPHOHX PERPLEXA. Ovata, postice pauiio ampliata^ 
convexa, piceo-fulva, nitida. metapectore, ahdomiiie pedibiisque 
posticis quatuor nigris, antennls, tibiis tarsisqiie aoticis pallide flavis : 
thorace sat profimde transversim sulcato ; elytris temiiter punctatis. 
Long. lin. 

Fem. Abdominis pygidio apice leviter angiilato-emarginato ; segmento 
anali apice obtuso, obsolete sinuato. 

Sah. Philippine Islands. 

Antenna yellowish white. Thorax nearly twice as broad as 
long ; sides slightly diverging and sinuate from the base to 
beyond the middle, thence converging towards the apex, the 
hinder angle acute, the anterior slightly produced, obtuse ; upper 
surface transversely convex, deeply sulcate transversely im- 
mediately behind the middle, the sulcation nearly as deeply 
impressed in its median portion as on its sides; disk smooth, 
impressed with a few distant punctures on tlie sides. Elytra 
oblong, slightly dilated posteriorly, convex, finely but distinctly 
punctured. 

The present insect closely resembles. the same sex of P. amhiista^ 
var, A ; but the entirely different form of the pygidiain in the 
two species at once separates them. 


Genus AxjLacophoka, Cliem\ 

The first six species here described have simple antennie in 
both sexes ; in the last eighu the antenn® in the males have the 
third to the sixth joints compressed, and more or less thickened 
and dilated ; the females of 'this section appear to be much rarer in 
collections than the other sex, and only in a few^ cases are known 
to me. The following Table gives the difterential characters of 
the males of this latter group : — 
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Tabee. 

I. Vertex and front on each side with an elevated ridge. 


1. Frontal ridges tx^ansverse 8. ^alliata> 

2. Frontal ridges oblique. 

flj* Elytra black. 7. orientalis, 

aa. Elytra flavous, with black markings . . 11. U^artita. 

3. Frontal ridges perpendicular. 

h. Elytra black 9. frontalis. 


hb. Elytra flavous, with black markings . - 10. framlulmita, 

II- Vertex and front without elevated ridges. 

1. Elytra flavous, with black markings. 
a. Antenna^ with their outer half 


black 12. Olimeri. 

aa. Antennae flavous 13. occipitalis, 

2. Elytra black 14 j. Imvifrom. 


1. Aulacophoea akaeis, Weber, 

Galei’uca analis, Weber, Ohs, But, p, 55, 1810 ^ Fabr. Syst,BLi, 
p. 482. 

SubeloBgata, postice paullo ampliata, fiava, nitida, tborace transverso> 
vix pone medium transversim suleato; elytris infra basin obsolete 
depressis, tenuissime punctatis, opacis, utrisque pkga magnahumerali, 
ad basin et ad marginem exteriorem adflxa^ alteraqne pone medium, 
subrotimdata, ssepe ad marginem extensa, nigris aut cmroleo-nigris. 
Long. 3 j~4 lin. 

A. xibdoininis ano et margine, tibiis tarsisque nigrescentibiis.*’ 

B. Pygidio, abdomine, tibiis tarsisque nigris. 

C. Abdomiiie pygidioque flavis, hoc ssepe nigro-piceo tincto, tibiis 
tarsisque ut in B. 

Mas. Abdominis segmento anali trilobato, lobo intermedio quadrate- 
oblongo, disco leviter concavo, medio elevato-vittato. 

Fern. Abdominis segmento anali apice obtuso, medio obsolete emar* 
ginato. 

Hab, S.imatru, Celebes, Sulu Islands, Philippines. 

Antennae slender, filiform in both sexes ; the third joint rather 
longer than any of the following ones. Thorax rather more than 
one half broader than long ; sides nearly straight and parallel, 
sometimes sHghtij diverging' from the base to the middle, very 
slightly converging towards the apex anteriorly ; disk smooth, 
imimnciaie, ImpresBecl immediately behind the middle wvith a 
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deep transverse groove. Elytra narrowly oblong, slightly dilated 
posteriorly ; convex, very faintly excavated on tlie suture below 
the basilar space, opaque, very minutely punctured. 

A. analis, "Weber, agrees very closely in general form with 
A, Mcolor of the same author ; the structural differences, how- 
ever, in the anal segments of the abdomen in both sexes, although 
slight, are apparently constant, and sufficient to separate the two 
insects ; A. emails is also smaller than the other species. 

2. Aulagophora. Wilsoni. Anguste obloiiga, postice ampliata, 
convexa, nitida, subtus nigra, prothorace pedibiisqiie anticis flavis, his 
plus minusve piceo tinctis ; supra flava, antemiis (basi exceptis) scu- 
telloque nigris ; thorace transversim sulcato, sulco fere recto, medio 
magis fortiter excavato ; elytris tenuiter pimctatis. Long. 3J lin. 

Mas. Abdominis segmento anali trilobato, lobo intermedio profunde 
concavo; pygidii apice obtuso. 

Fern. Abdominis segmento anali apice concave -emarginato, ineissuras 
margine leviter deflexo. 

Mah. Australia, Alelbourue, 

Antenna moderately robust, filiform, the first joint, together 
with the basal portions of the second and third, fulvous ; kbrum 
nigro-piceous ; eyes blach. Thorax with its sides nearly straight 
and only very slightly diverging from the base to beyond the 
middle, thence obliquely converging towards the apex ; disk 
transversely silicate, the sulcation straight, rather more deeply 
excavated in the middle. Elytra oblong, dilated posteriorly, 
convex, obsoletely depressed below the basilar space, the latter 
sometimes obsoletely thickened; the surface minutely punc- 
tured. 

In addition to other structural differences, the sculpturing of 
the thorax will distinguish the above insect from A. nigroscutata., 
which species it closely resembles in coloration, 

3. Aulacophora Perroudi. Eiongato-oHonga, postice paullo am- 
pliata, convexa, iava, nitida, antennis (basi exceptis), pectore abdorai- 
neqoe nigris, tibiis tarsisqne nigro-piceis ; thorace transversim sulcato, 
sulco medio fere obsoleto; elytris infra basin leviter excavatis, 
tenuiter sed distincte punctatis. , Long. 4 lin. 

Fern. Abdominis segmento anali rotundato, utrinque sinuato. 

Mah. IsTew Caledonia. 

Eyes and antennee' black, the latter with the tw^o lower joints 
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flavoiis. Thorax twice as broad as long; sides diverging and 
slightly sinuate from the base to beyond the middle^ thence 
rounded and converging to the apex ; lateral margin strongly 
redexed; dish transYerselj sulcate, the siilcatioii strongly 
excavated on each side, nearly obsolete on the middle disk. 
Elytra narrowly oblong, slightly dilated posteriorly, slightly 
but distinctly excavated below the basilar space, finely punc- 
tured. 

I only know a ' single specimen (a $ ); it is at once to be 
knowm from its allies by the interrupted sukatioii on the tliorax. 
This species is the one to which, in a note to the second Table in 
my former paper on Aiilacopltorct^ I bare alluded to fis pahistris^ 
Perrond ; that species belongs (as I have subsequently ascertained) 
to the genus Monolepta. 

4. Aulacophoba argyeogastbr, Montrouz. Ann. Soc. Mnt. France^ 
1861, p. 299. — xingiiste oblonga, ■ postice paullo ampliata, comexa, 
sordide flava, subnitida ; ore, auteiiais (basi exeeptis) corporeqiie infe- 
riore (pedibiis aiiticis aaoque exeeptis) nigris aut nigro-piceis, abdo- 
laine sparse argenteo-sericeo ; thorace 'sat profuiide transversim 
suleato ; elytris siibopacis, teauitcr punctatis. Long. 3| lin. 

Mas. Abdominis segmento anali trilobate, lobo intermedio profunde 
eoncavo ; pygidii apice extrerao obtuso. 

Fern. Abdominis segmento anali late concavo-emarginato ; pygidii apice 
acixto. 

Sah. New Caledonia. 

Antenna? filiform, basal joint in the d' slightly thickened and 
compressed, clavata ; the tbix*d, fourth, and fifth nearly equal in 
length in both sexes. Thorax nearly twice as broad as long; 
sides nearly parallel and slightly sinuate from the base to beyond 
the middle, thence rounded and converging towards the apex ; 
upper surface very minutely punctured, the puncturing coarser 
on the sides; disk impressed across the middle with 'a deep 
transverse suieation, which in the d is broader and more deeply 
excavated in the middle, the anterior margin of the dilated por- 
tion being^ thic-kened and obsoletely bitiiberculate; in the'$ 
the anterior margin of the suieation (which is of nearly equal 
depth and breadth 'throughout) is not thickened nor tnbemilate. 
Elytra oblong, not distinctly excavated below the basilar space, 
minutely punctured. 

The peculiar seulptore oi the thorax in the d and the acute 



A^B SPECIES OP GATjEETICIXJG. 


179 


apex of tlie pygidiiim and sculpture of the anal segment of tlie 
abdomen in the 5 , eonjointlj with the coloration of the under 
surface, will separate this species from its congeners. 

5. AirLAcopiiOEA AusTEo-CALE-DoxiCA, Mmlrotiz, Aim. Soc. Blit. 
France, 1S61, p. 2.99. — Subelongata, postice paiillo ampliata, eon- 
vexa, tlava^ ritida, verticis maculis diiahiis, pectore abdomineque 
iiigris, hoc basi et ad lateva pallide piceo ; tliorace transversiiii sal- 
cato, siiico fere recto ; elytris nitidis, utrisqne pkgis magnis diiabas, 
i!na basali ad suturam abbreviata, altera pone medium positis^ 
nigris. Long. 21-3 lin. 

3Ias. Aiiteiinis iiiiforinibus, robiistis: abdominis segmento anali tri- 
lobate, lobo intermedio oblongo, ])rofimde coiicaYO. 

Fern. Abdominis segmento anali lateribiis rectis, oblique coBTergenti- 
biis, apice extremo obtuso. 

Bqw Ciiledoiiia, Balade. 

Vertex with two large black patches, separated in the middle 
by a narrow flaYous line ; anteixme filiform in both sexes, more 
robust in the d than in the other sex, the joints slightly stained 
with piceoiis. Thorax more than one half broader than long ; its 
sides sinuate and slightly diverging from the base to the middle, 

■ slightly produced iiiiinediatelT before the latter, thence nouiided 
and converging to the apex ; disk impressed across the middle 
with a deep transverse groove. Elytra oblong, very slightly 
dilated posteriorly, minutely punctured* 

This species' closely resembles A. occipital fs in the coloration 
of its head and underside ; the antenn®, however, of the ^ of 
mstf^o-caledonica are simple, not dilated as described by Mr. 
Jacoby (Annal. del Mus. Civic. Stor. Hat. &eo. 1886, voL iv. 
p. 5S) ; the male assigned by him to the present insect belongs 
to another species nearly allied to, if not identical with, 
A. oceipiialu. I possess both sexes of mtstro-ealechmea from 
New Caledonia* 

6. Aulacophoba Lewisii, JBalify Journ. Linn. Soc. voL xx. p. 24. — 
3las. Antennis robustis, ad apicempauilo atteiiimtis, abdomine nigro 
ant piceo-nigro, apice extremo piceo- fulvo j segmento anali trilobate, 
lobo intermedio longitndmaliter sulcato. 

Fem. Abdominis segmento anali apice utrinque leviter siauato. 

Var. A. Cor|)ore subtus toto glabro* 

Hob. India and China (type and var. A) ; Malay Archipelago 
(var. A). 
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The specimen from wKich. I originally drew up the diagnosis 
of this species (a $ ) had been carded, and the apex of the 
abdomen was so obscured by gum that I described it as 
entire ; since then I haye bad the opportunity of examining many 
specimens of both sexes, and find that the apex of the female 
anal segment is distinctly, although slightly, sinuate on each 
side. 

7, Aulacophora 0RIENTALIS3 Hornst. Schrift BerL Ges. viii. 
1788^ p. 5, t. I. fig. 3- — Anguste oblonga, postice paullo ampliata, 
eonvexa, riifo-fulva, nitida, antennis fiavis, oculis elytrisque nigris 5 
thorace transverso, disco transversira sulcato, elytris eonvexis^ infra 
basin leviter transversim depressis, tenuiter pimetatis. Long. 
3 lin. 

Mas. Capitis vertice utrinque creta elevata, oblique posita, instrueto ; 
antennarum articiilis tertio, quarto quintoque incrassatis, difformi- 
biis ; abdominis segmeoto anali loho intermedio oblongo-quadrato, 
piano aut leviter concavo. 

Var. A, d' . Antennis, tibiis tai’sisque nigro-piceis.. 

Sab. Java, ISTew Q-uinea, Dorey, Ceram, Gilolo; var. A, New 
Guinea ( Wallace). 

Vertex in the d with an elevated ridge, placed ohliquely on 
each side just above the eye and running inwards to nearly 
meet its fellow in the median line ; anteniim in the c? with the 
basal joint thickened, slightly curved, clavate, its outer edge sub- 
carinate ; second joint small, the third thickened and subclavate, 
its apex timncate ; the fourth and fifth also thickened, dilated 
laterally, subtrigonate, each shorter than the third ; the apex of 
the ionrth obliquely truncate, its anterior and outer angle 
produced, acute or subacute; the fifth with its outer sur- 
face deeply concave, the anterior angles of the concavity 
acute. Thorax nearly twice as broad as long; sides nearly 
straight and parallel from the base to beyond the middle; 
upper surface transversely sulcate immediately behind the 
middle, rather coarsely punctured on the sides in front. Elytra 
slightly convex, faintly depressed below the basilar space, finely 
punctured. 

8 . Aubacophora palliata, Schaller, Ahhandl Ball Ges. i. 1783, 
p. 279; Fabr. Mant. L 1787, p. 87;' Oliv. Bnt. vL p. 625, t. 2. 
fig. 25, G-5.---Augiiste oblonga, postice ampliata, convexa, fiilvo-rufa, 
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BiticL% elytris nigris ; thorace transversim suIeatOj ad latera punctato. 
Long. 3x lin. 

Mas, Capitis vertice iitrinque creta crassa transversa instrueto ; anteii- 
narum articiiiis tertio^ quarto quintoqiie ampliatis, cliiformibus ; abd(>- 
minis segmento anali lobo intermedio quadrato-obloiigOg leviter 
eonoavo. 

Mah. India ; Malay Arcliipelago. 

Front on each side in tlie iritli a strongly tliicdvened trans- 
verse ridge ; antenna in tlie same sex with the basal joint 
tliickeiiecl, slightly curved, the second very sinail, the tiiird and 
two following ones thickened and laterally dilated, the third 
slightly longer than broad, trigonate, its outer and upper angle 
slightly produced, acute, the fourth very slightly shorter than 
the third, quadrangular, its upper and outer angle, broadly and 
obliquely truncate ; the fifth shorter than either of the preceding 
two, sub trigonate, its outer surface longitudinally concave, tlie 
outer and upper angle of the concavity bidentate. Thorax nearly 
twice as broad as long ; sides nearly straight and parallel from 
the base to beyond the middle, thence obliquely converging 
towards the apex; disk transversely sulcate just below tbo' 
middle, coarsely punctured on the sides in front. Elytra oblong, 
slightly dilated posteriorly; convex, slightly impressed below 
tbe basilar space, finely punctured. 

9. Aulacophora frontalis. Anguste obloiiga, postice paiillo am- 
piiata, fiavo-Mva, niticla, aBtennis paliide flavis, elytris nigxds ; tbo- 
race transversim siilcato, remote punctato, pi, metis ad latera suberebre 
dispositis ; eiytris infra basin transversim exeavatis, tenuiter pnne- 
tatis. Lcmg. 2-| lin. 

Mas, Capitis fronte bisulcato, -utrinqiie inter siilcum et ociiium tuber- 
eulo oblongo, dorso eonipresso et intus curvato, instrueto ; antenna- 
rum ' articuhs tertio, quarto quintoque ampliatis ; abdominis seg- 
niento anali trilobato, lobo intermedio quadrato-oblongo, leviter 
coixcavo* 

Mah Borneo, Sarawak {Wallcwe), 

Front and vertex longitudinally bisulcate ; placed longitudi- 
nally on eacdi side between the sulcation and the eye is an 
oblong protuberance, the upper edge of which is compressed and 
incurved ; front separated from the encarpm by a deep transverse 
, groove ; antenmein the S with the hasal joint tliiekened, slightly 
curved, its lower surface deeply enmrginate, the third and two 

MNN, JOU.RN, — ZOOLOOT, TOL. XX. 15 
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following joints tliickened and dilated, trigonate, the third 
nearly twice as hroad as long, its outer edge strongly com- 
pressed, carinate, the fourth and fifth nearly equal in length, 
each rather shorter than the third, the upper and outer angle 
of the fi^ftli einarginate, hidentate. Thorax rather more than 
one half broader than long ; sides nearly straight from the base 
to the middle, thence slightly rounded and converging towards 
the apex; disk transversely sulcate immediately behind the 
middle, very distantly and minutely punctured, the puncturing 
rather closer on the sides. El3^tra oblong, dilated posteriorly, 
convex, transversely excavated below the basilar space, finely 
punctured. 

The three similarly coloured species described above are readily 
separated in the male sex by the position and form of the frontal 
tubercles. The females are not known to me. 

10. Aulacophora fraudulenta, Jacoby, Annal, del Museo Oh. 
di Storia Natur. di Genova, yoIAv. p. 52 (1886).— Auguste oblonga, 
postice ampliata, couvesa, fiava, nitida, autennis extrorsum iufuscatis | 
ocuhs, iiietasterno el^'trisque uigris, his fascia lata prope medium 
fiava. Long. 3 im. 

3fa6\ Capitis fronted, utrinque prope oculum tuberculo oblougo maguo, 
longitudinaliter posito, instructo ; antennamm articulis tertio, quarto 
quintoque ampliatis, trigouatis ; abdominis segmento auali trilobato, 
lobo intermedio oblongo-qiiadrato, apice Lilobato, disco leviter loiigi- 
tudinaliter coiicavo. 

Mab. Mew Guinea. 

Front on each side in tlie (S with a strongly raised oblong 
tubercle, placed longitudinally close to the inner margin of the 
eye, apex of the tuberosity toruiose, slightly incurved ; antenufc 
in the same sex with the basal joint thickened, its outer edgli 
coiicave-emarginate ; the third and two following joints dilated, 
trigonate, the third and fifth equal in length and breadth, the 
fourth longer than either of the two others, but less broadly 
dilated; in the specimen before me, sent by Mr.' Jacoby, the 
outer half of the antennse is stained with fuscous (the author 
describes these organs as .entirely flavoiis)^. Thorax nearly 


*** The 2 of this insect is unknown to me, the specimen sent by Mr. Jacoby, 
as belonging to that ses proving to bo the ^ oi & similarly coloured species 
having simple anterm®. 
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twice as broad as long; sides nearly straight and slightly di- 
verging from the base to beyond the middle, thence rounded and 
converging towards the apex ; disk impressed just behind the 
middle with a transverse suleation ; surface finely and remotely 
punctured, the punctures more crowded on the sides in front. 
Elytra convex, faintly excavated on the suture below the basilar 
space, finely punctured. 

11. Aulacofhora bxpaetita. Auguste oblongo-ovata, postice 
paullo ampliata, coavexa, flava, subaitida, vertice, ociilis, thoracis 
diiniilio antico, metapectore abdomineque nigris; thorace transversim 
sulcato. sulco medio minus fortiter impresso, disco interdum ante 
basin maculis parvis male dednitis nigro-piceis^ instnicto ; elytris 
oblongis, postiee paullo ampliatis, subcrebre pmictatis, obsolete longi- 
tudinaliter sulcatis ; iitrisque plagis duabus magois, una basali, unaque 
vix pone medium, nigris. Long. 3 lin. 

Mas, Capitis vertice utrinque creta oblique posita instnicto ; an- 
tennarum articulis tertio, quarto quintoque compressis, triangularitcr 
dilatatis ; abdominis segmento anali trilobato, iobo intermedio epii- 
eavo. 

Fem, Anteniiis simplicibus ; abdominis segmento anali apice obtuso. 

Var. A, 2 * Capite toto fiavo, thorace utrinque ante medium 
plaga niagna nigra instructo; elytrorum plaga infra medium ob- 
soleta, 

Sai, Elores ; Sarawak {Wallace), Var. xi, Java. • 

Clypeus in the d with a narrow, rather strongly raised longi- 
tudinal ridge; front just above the encarp© with a deeply im- 
pressed fovea; obliquely placed on each side just ■wuthin the 
eye is a broad slightly raised elongated ridge ; eyes^ in the 6 
large, prominent. Autennte with the third and following tw^o 
joints compressed, triangularly dilated, the third less broadly so 
than the two others; third and fourth equal in length, the 
lifdi rather shorter. Thorax transverse; sides slightly diverging 
and sinuate from the base to beyond the middle, thence ob- 
liquely rounded and converging to the apex ; upper surface 
miiaiitely punctured, impressed immediately behind the . middle 
with a deep tran^'erse groove. Elytra oblong, slightly dilated 
towards the apex ; convex, distinctly and rather closely punc- 
tured ;’7disk of each elytron with five or six faint longitudinal 
sulcations. 



1S4 


MR. J, S. BALY Oy SOMK (IKNEHA 


12. Aulacopiiora Olitieri. 

Galeraca analisj Olw. Mit. vi. 

Oblongo-ovata, eon%'’exaj ilava, nitida, labro, antemiis (basi exeeptis), 
mesostemoj abdominis apice, tibiis tarsisque nigro-piceis ant nigris ; 
tliorace qaam longo fere cliiplo latiore, transversim siilcato, sulco 
medio minus fortiter iinpresso; elytiis tenuiter punctatis^ iitrisqiie 
plaga magna basali, ad sutiirain abbreviatOj altera pone mediiun, ad 
margiiieni pkrumque adfixa, apiceque nigris. Long. 3-34 lin. 

Mas. Antennaram artieulis tertio, quarto quintoque iiicrassatis ; abdo» 
minis segment© anali triiobato, lobo intermedio loiigitndiiialiter 
sulcato. 

Fem. Antemiis filiformibiis ; abdominis segment© anali apice to- 
tundato. 

Mai. Australia, Hunter’s River, Rockbampton, Paroo River, 

Pront impressed immediately above tbe enearpm witli a small 
fovea ; autennsB robust, the third, fourth, and fifth joints in the 
S thickened, the third nearly twice as long as broad, obconic, the 
fourth and fifth each shorter than the third, laterally dilated, tri- 
gonate ; antennse in the $ simple, filiform ; the five lower 
joints ill the d , the three or four basal ones in the $ , fiavous or 
fulvous, more or less stained with piceous, the remaining joints 
in each sex nigro-pieeous or black. Thorax nearly twice as 
broad as long j sides slightly diverging and slightly sinuate from 
the base to just beyond the middle, thence rounded and con- 
verging to the apex ; upper surface remotely and minutely punc- 
tured, transversely silicate immediately beliincl the middle, the 
sulcation rather less deeply impressed on the middle disk. 
Elytra oblong, slightly dilated piosteriorly, convex, minutely 
punctured, the basilar space obsoletely thickened. Tibhe anti 
tarsi black, the basal portion of the former sometimes fiavous. 

This species usually stands in collections as A. analis, Weber ^ 
it is very constant in pattern and coloration, and difters from the 
author’s description of aualis in the dark anteiiiia), in the black 
apices of the elytra, and in the similarly coloured mesosternam. 
Its locality is also entirely difierent, all the specimens that I have 
seen having been brought from Australia; whereas Weber gives 
^Sumatra as the luibitat of his insect. 

13. Aulacophoiia occiprrALis. Subeloagata, ' postiee paullo am- 
pliata, convexa, flava, aitida, oculis, verticis plagis duabiis, pectore 
abdomineque nigris; tIioi*ace prope medium transversim , sulcato ; 



AND SPECIES OP GALEEPCIM. 


185 


eivtris infra basin leviter transversim excavatis, ntrisqiie plaga basali 
siibquadrataj ad siituram et ad inarginera abbreviata altemqoe pone 
medium subrotundata, nigris. Long. 3 lin. 

Mas. Anteiiiiarum artieulis tertio, quarto quintoqne compressis et di!a- 
tatis ; abdominis segmento anaii trOobato, lobo intermedio obloiigo, 
profmide concavo. 

Mah. New Guinea, Dorey; Bouru {Wedlace). 

Yertex with two large black patches, divided in the median line 
by a flavous line ; antenme with the third, foiirtfi, and fifth joints 
compressed and dilated in the d ; the third twice as long as 
broad, narrowly cuneiform, the fourth shorter and more strongly 
dilated than tbe third, tidgoiiate, its antero-external angle pro- 
diieed, very acute ; the fifth still shorter than the fourth, subtri- 
gooate. Thorax about one half as broad again as long; sides 
sinuate, subparallel, slightly pi'oduced just beyond the middle, 
thence obliquely converging towards the apex ; disk impressed 
across the middle with a deep sulcation. Elytra faintly excavated 
below the basilar space, nitidous. 

The d of G. occipitalis differs from the same sex oiA.Jmn-- 
dulenia., Jac., in the absence of the frontal tubercles, and in 
the different length and shape of the dilated joints of the 
antennae, also in tbe black patches on the vertex, and in the 
black breast and abdomen. The females of both species are 
unknown to me. 

14. Aulacophora l^viffons. Angiiste oblonga, postice ampliata, 
rufo-fiilva, nitida, autennis fiavis, tihiis (basi exceptis) tarsisque piceis 
aut nigro-piceis, elytris teimiter pimctatis, nigris j thorace vix pone 
medium transversim sulcato, suleo' profunde irapresso, paullo infra 
marginem lateralem abbreviuto. Long. 3 lin. 

Mas. Capitis vertice non tuberculato ; antemmrum' artieulis tertio, quarto 
quintoqiie iiierassatis et ampliatis^ difforcoibus. 

Fern. Antennis filiformibus, abdominis segmento anaii apiee obtuse 
truncato. 

¥ar« S* Tibiis tarsisque rufo-fulvis. 

Hah, Java; Brngn^om (Wallace) . 

Vertex and front smooth, not tuberculate, the latter impressed 
just above tbe enearpie with a deep fovea; antennm in the <S with 
the basal joint slightly thickened, subclavate, tbe third Joint slightly 
thickened, obconic ; the fourth equal in length to the preceding 
one, rather strongly thickened, slightly compressed, iioduliform. 
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tlie’ fiftli shorter than either of the preceding two, broader than 
long, trigonate, its autero-external angle slightly produced, 
acute. Thorax more than one half as broad again as long; sides 
nearly straight and diverging from the base to beyond the 
iidcldle, thence obliquely converging towards the apex ; disk 
deeply transversely snlcate immediately behind the middle, the 
snlcatioii more deeply impressed on each side, abbreviated just 
within the lateral margin; surface very finely and remotely 
punctured, the punctures more crowded on the sides in front. 
Elytra oblong, dilated posteriorly ; convex, transversely excavated 
below the basilar space, finely punctured. 

The abdomen of the S' in the only specimen known to me is 
not fully developed ; I am therefore unable to give the form of 
the median lobe of the anal segment of the abdomen. 


Genus Leptoxexa. 

Corpics angustum, elongatum, convexum. Caput exsertum ; ante7im$ 
fiiiformibus, extrorsimi leviter incrassatis et paiillo eompressis ; 
ocuVis integris; palpis maxillarihiis ovatis, articulo ultimo aeiito. 
Thorax trausversiis, transversim couvexus. Elytra subcylindrioa ; 
epipleuris a basi ad aiigulum posticum extensis. Tedes robusti 5 
tihiis iiiermibus j tmgidculis bitidis, dente interno breviore ; femorihus 
tlhmque posticis in <S incrassatis ; tarsis posticis ardeiilo basali ad 
duos sequeiites fere tequilongo. Prosternum basi non lobatum ; 
acetabidis Bntlois fere clausis, autieis cum antepectoris mar- 

giae postico iiitinie coniiexis. 

LejHoivena is allied to Galenicella, hut may be separated from 
that genus by its narrower form, thickened hhider legs in 
the d' , and by the anterior epimera being continuous with the 
hinder border of the antepeetus for their whole length, whereas 
in Galerueella their apices are free. 

Leptoxena exijviea. Auguste elongata, parallela^ transversim , con- 
vexa, fusco-fulva, siibnitida, thoracis punctis duobus, anteimis (basi 
exceptis) abdomineque nigris ; thorace transverso^ lateribus late rotim- 
datis, antice sinuatis; disco nitido, leviter trausversim convexo, 
utrinqiie leviter excavato ; elytris fere parallelis, subcylindricis, infra 
basin non excavatis, fortiter et irregulariter punetatis, vittis non- 
nullis, ' leviter elevatis instructis, interstitiis reticulatis. Long, 
lie. 
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Mas, Abdominis segmento anali apiee angiilatim iocisoj femoribiis 
tibiisque postieis incrassatis, his extrorsum ante apicein sinuatis, 

Fefn. Abdominis segmento anali integro; pedibus postieis non in- 
crassatis. 

JIah, Andaman Islands (Calcutta Museum and my own 
collection). 

Head strongly exserted, Tertex swollen ; antennje with the first 
joint curved, clarate, the second and third short, nearly equal, 
the fourth as long as the preceding two united, these three 
joints cylindrical, the fifth and folio wing ones compressed, the fiwe 
upper ones being thickened and moderately dilated; the sis 
upper joints black. Thorax nearly three times as broad as 
long; sides broadly rounded, sinuate before the middle, the 
hinder angles obsolete; disk transversely convex, slightly hut 
broadly depressed a.lid excavated on each side : nitidous, 
the central third, the median line excepted, rather closely 
punctured, sides impunctate ; on each side, but at some dis- 
tance from the outer margiia, is a round black or nigro- 
pieeous spot. Seutelliim clothed with sericeous hairs. Elytra 
rather broader than the thorax, parallel on the sides ; upper 
surface transversely convex, not depressed or excavated below 
the basilar space ; closely and strongly punctured, the interspaces 
subelevate-reticulate ; each elytron with seven or eight slightly 
raised longitudinal costae, those on the outer disk more distant 
and less defined. 

I possess both sexes of this species from the Andaman 
Islands ; I have also received it, without locality, from the 
Calcutta Museum. 


Zht of Species. 

Ckariiea (n. g.) pniictaio-sirmtu (Motscli.) Japan. 


Fortimti^ Northern CMna. 

Flafymn fha chipeafa ' Andaman Islands. 

(Enidea cmdeipmnh * Siam. 

Jm'tohfi , Borneo. 

paU lp€.< (Fabr. Sumatra. 

Cpnorta oeeUata Malacca. 

apieqkn nis Sarawak. 

facialis ' „ 

Momokpta kemori'koulaUs (Bsibv.) Australia; Kew Giiinm, 

-'Omingil Manilla. 
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SOME OENEEA AND SPECIES OP OAEEEECINJi:. 


Momlcpfrt foveicoUis 

Eatcliian. 

tcTifiinnta, Guur 

eTava, 

JVallaaei 

Celebes. 

rerfica-U^ 

ParmifciGii (ii. g.) angidicollis (Motseh.). 

Batchiaii. 

l^seudoeopliom BnpfctU (Gruer.) 

Jara. 

tlhtin eta 

Borneo. 

Brifdaoni 

Sutuatra. 

amhmfa (Erichs.) 

Luzon. 

Wallaeei 

Bourn. 

uniplaffiata, J acobj 

Sumatra. 

Jlavoola 

Andaman Islan cl s. 

hrun7iea 

Malacca. 

2)CGi07'aUs 

Assam. 

2MerpIem 

Manilla. 

Aulaeopl^om analis (Weber) 

Sumatra. 

Wiisoni 

Meihoiirne. 

Ferro ttdi 

N. Caledonia. 

argijTQqaiiter (Montrouzier) 

»s 

aiisiro-cahdoiitea (Montrouzier) ... 


Lew mi ' 

China, &c. 

or kilt if Us {Hornsfc.) 

Java. 

2 xiiiiata (Schalier) 

India. 

front alls 

Borneo. 

firaudide^ita, Jacobv 

N. G-uinea. 

hipartita 

JB'lores. 

Olivieri 

Australia. 

occhpUaUs 

N. Cuinea. 

IcBvifi'ons 

Java, 

Leptoxenci (n. g.) eximca 

Andaman Islands. 
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Divergent Evolution tiirongli Cximulative Segregation* Bj Eev. 
JoHif Thomas Gultce:.- (Communicated bj Aleeeb Ehssel 
WAinAcE, E.L.S.) 

[Bead 15tli December, 1887.] 

IlS-TEODtrCTIOH* 

Ik my study of Sandwict-Island terrestrial mollusks my atten- 
tion was early arrested by the fact that wide diversity of allied 
species occurs within the limits of a single island, and in 
districts which present essentially the same environment. As 
my observations extended, I became more and more impressed 
with the improbability that these divergences had been caused 
by differences in the environment. It was not easy to prove that 
sexual selection had no influence ; but, owing to the very low 
grade of intelligence possessed by the creatures, it seemed im- 
possible that the form and colouring of the shells should be the 
result of any such process. I was therefore led to search for 
some other cause of divergent transformation, the diversity of 
whose action is not dependent on differences in nature external 
to the organism. 

I found strong proof that there must he some such principle, not 
only in the many examples of divergence under uniform activities 
in the environment, but in the fact that the degrees of diver- 
gence between nearly allied forms are roughly measured by the 
number of miles by which they are separated, and in the tact 
that this correspondence between the ratios of distance and 
the ratios of divergence is not perceptibly disturbed by passing 
over the crest of the island into a region where the rainfall is 
much heavier, and still further in the fact that the average 
size of the areas occupied by the species of any group varies, 
as we pass from group to group, according as the habits of the 
group are more or less favourable to migi’ation. I perceived that 
these facts could all he harmonized by assuming that there is some 
cause of divergence more constant and potent than differences in 
nature external to the organism ; and that the influence of this 
cause was roughly measured by the time and degree of separation. 

During the summer of 1872 I prepared two papers in which 
these facts and opinions were presented. One of these, entitled 
^*^The Yariation of Species as related to their Greographical Dis- 
tribution, illustrated' by the Achatinellin®,” 'Was 'published in 
niKK. jouEK. — zoonooT, Ton, xx. 16 
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^ Nature * for July IS, 1872 ; tlie other, entitled Diversity of 
Evointion under one Set of External Conditions,” after being read 
before the British Association for the Advancement of Science in 
August 1872, was, through the kindness of Mr. Al&ed Wallace, 
brought before the Linnean Society, and was finally published in 
the Linnean Society’s Journal, Ecology, voL xi. pp. 496-505. 

In the former paper I used the following words in calling 
attention to the impossibility of explaining the origin and distri- 
hntioii of these forms by Natural Selection. Whether we call 
the different forms species or varieties, the same questions are 
suggested as to how they have arisen and as to how they have 
been distributed in their several localities. In answering these 
questions, we find it difficult to point to any of those active 
causes of accumulated variation, classed by Darwin as Natural 
Selection. .... There is no reason to doubt that some varieties 
less fitted to survive have disappeared; but it does not follow 
that the Survival of the Eittest ’ (those best fitted when com- 
pared with those dying prematurely, but equally fitted when 
compared with each other) is the determining cause which has 
led to these three species being separated from each other in 
adjoining valleys. The ^Survival of the Fittest ’ still haves a 
problem Goneerninff the cUstrihictio7i of those equally fitted. It 
cannot be shown that the ‘ Survival of the Pittest ’ is at variance 
with the survi\"^al, under one set of external circumstances, 
of varieties differing more and more widely from each other 
in each successive generation. The case of the species under 
consideration does not seem to he one in which difference of 
environment has been the occasion of different forms being 
preserved in the different localities. It is rather one in which 
varieties resulting from some other cause, though equally fitted 
to survive in each of the localities, have been distributed accord- 
ing to their affinities in separate localities.” 

Ill the latter paper I raised the following questions, con- 
cerning Natural Selection. “ The terms Natural Selection ’ and 
^ Siiiwival of the Pittest * . . . . imply that there are variations 
that may be accumulated according to the differing demands of 
external conditions. What, then, is the effect of these variations 
when the external conditions remain the same ? Or, can it be 
shown that there is no change in organisms that is not the result 
of change in external , conditions ? Again, if the initiation of 
change in the organism is through change in the environment, „ . . 
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does the change expend itself in proditcmg from each sjiecies jn>st 
one -Item species completely fitted to the conditions, or 7?ieig if pro- 
duce f?wn one stoeJc many that are ecpivally ftted'^ ” (p. 497). In 
answering these questions I called attention to the variation 
and distribution of terrestrial niollusks, more especially those 
found on the Sandwich Islands,” and gaye what seemed to me 
strong reasons for believing that ^^Tlie evolution of these dif- 
ferent forms cannot he attributed to difference in their external 
conditions^ ... If we would aecoiiut for the difierence and the 
limited distribution of these allied forms on the hypothesis of 
evolution from one original species, it seems to me necessary to 
sippose two conditions^ Separation and Yariatlon, I regard 
Separation as a condition of the species, and not of surrounding 
nature, because it is a state of division in the stock which does 
not necessarily fmply any external harriers^ or exen the oacupatio7i 
of separate disf^ncfs. This may he ilhistrafed hy the separation 
between the castes of India ^ or hetwee)i different yeneira ocGupying 
the same locality, ... We must suppose that they [the diverging 
forms] must possess an inherent tendency to variation so strong 
that aU that is necessary to secure a direr ge^ice of types in the 
descendants of one stock is to py^eveyit, through a series of gener- 
ations, their interminglmg with each other to any great degree ” 
(pp. 498-499). I also called attention to the fact that some forms 
of Natural Selection must “ prevent variation and give a wider 
diffusion to forms that would otherwise be limited in their range 
and variable in their type. Natural Selection is as efficient in 
producing permanence of type in some cases as in accelerating 
variation in other cases ” (p. 504). On page 499 I pointed out 
the law that The area occupied by any species must vary directly 
as its power and opportunity for migration, and inversely as 
its power of [divergent] variation.” And on page 505 I gave a 
brief summary of my reasons for believing that ^^Separation 
loithout a difference of external circitmsiances is a condition stiff- 
cioit to ensure . . . diver getiee in typed"* 

Subsequent investigation has led to the development of my 
theory, with a fuller discussion of the causes and laws that are 
revealed in these phenomeua. In an article published in ^ The 
Chrysanthemum’ (Yokohama , and London, Triibner & Co.), 
January 1888, 1 statemiy belief that the quality, the diversity,, 
and the rapidity of the variation depend cliiefiy upon the nature 
of the organism j and that while the nature , of the externai 

16 ^ 
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oonditions lias power to "wirinow out whatever forms are least 
fitted to survive, there will usually remain a numler of mrieties 
equally ff ted to S 2 mdve; and that flirouqli tlie law of segregation 
coiistantlj operating in species distributed over considerable 
areas, these varieties continue to diverge both in form and in 
habits till separate species are fully established, though the con- 
ditions are the same throughout the whole area occupied hy the 
diverging forms.” The conclusion reached was, that The theory 
that diversity of Natural Selection is, like variation, an essential 
factor in producing diversity of species, is untenable. On the 
contrary, we find that diversity of Natural Selection is not 
necessary to diversity of evolution, nor uniformity of Natural 
Selection to uniformity of evolution ; hut while variation and 
sejmration are the essential factors in diversity^ and intercrossing 
and unity nf descent the essential agents in uniformity of evolth- 
iion^ Natural Selection maybe an important ally on either side.” 

In an article on Evolution in the Organic World/’ published 
in ‘ The Chinese Eecorder ’ (Shanghai), July 1885, 1 use the foN 
lowiiig language: — *‘We see what Natural Selection cannot 
explain by considering the nature of the process. The sur^ 
vival of the fittest results in the separate breeding of the fittest, 
and therefore in the increasing fitness of successive generations 
of survivors; hut how can it account for the division of the surer 
wrs of one stools^ occupying one country, into forms differing more 
and more widely from each other? To explain such a result we 
must find some other law, I am prejoared to shoiv that there is such 
a laid rising out of the very nature of organic activities, a lato of 
Segregation, hringing together those similarly endowed, and sepa- 
raUiig them from those differently endoived?^ 

Without Variation there can be no Segregate Breeding; and 
without Segregate Breeding and Heredity there can be no accii- 
laiilation of divergent variations resulting in the formation of 
races and species. In producing divergent evolution, the causes 
of Variation and Heredity are therefore as important as the 
causes of Segregate Breeding ; and though 1 pass them by in my 
present discussion, I trust it will not be attributed to an under- 
estimate of their importance. Though I do not stop to discuss 
the causes of variation, my reasoning rests ^ on the observed 
fact ^that in every department of the organic world variation is 
found, and that in the vast majority of cases, if not absolutely in 
all, the diversities to which any freely intergenerating group of 
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orgaoisma is subject follow the general law of Ereqiieacy of 
Deviation from an Average.” As tiis is a law according to which 
half of the members of the intergenerating group are above and 
half below the average in relation to any character, there must 
often occur simultaneous variation of several individuals in some 
character which tends to produce Segregate Breeding. ‘The 
reality and importance of this law is not at all dependent on the 
reality of any of the theories of heredity and variation that are 
iiovr being discussed. Whatever may he the causes that produce 
variation, whether they depend entirely upon changes in external 
conditions, or are chiefly due to changing activities in the 
organism and the hereditary effects of acquired characters, or are, 
as Weismann maintains, the direct result of sexual reproduction 
which never transmits acquired characters, — in any and every 
case this law of Deviation from an Average remains undisturbed, 
and is recognized as an important factor in the present paper. 
It therefore cannot be urged that the theory here advanced 
assumes simultaneous variation without any ground for making 
such an assumption ; nor can it be said that it rests on the in- 
credible assumption that chance variation of very rare kinds will 
be duplicated at one time and place, and will represent both 
sexes. 

Moritz Wagner first discussed what he calls ‘‘ The law of the 
migration of organisms” in a paper read before the Eoyal 
Academy of Sciences at Munich, in March 1868 ; but my attention 
was not called to it till after the reading of my paper before the 
British Association in August 1872. In a fuller paper entitled 
“The Darwinian Theory and the Law of the Migration of 
Organisms,” an English translation of which was published by 
Edward Stanford (London, 1873), the same author maintains that 
“ the constant tendency of ' individuals to wander from the 
station of their species is absolutely necessary for the formation 
of races and species ” (p. 4). “The migration of organisms and 
their colonization are, according to my conviction, a necessary 
condition of natural selection ” (p. 5). On pp. 66 and 87 he 
expands the same statement, and objects to Darwin’s view “ that 
on many large tracts all individuals of the same species have 
become gradually changed.” Again, he contends that “ Trans- 
formation is everywhere and always dependent on isolation in 
order to have lasting effect. Without separation from the home 
of the species, this wonderful capacity would be completely 
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neutralized” (p. 74). Natural Seleetioti is not in itself an 
uiiconditional necessity, but is dependent on migration and 
geogTapliical isolation during a long period, together with altered 
conditions of life ” (p. 57). Where there is no migration, that 
is where no isolated colony is founded, natural selection cannot 
tahe place ” (p. 59). 

A comparison of his paper with my two papers published in 
1872, already referred to, will show several fundamental dif- 
ferences in the two theories. He maintains that : — 

(1) The separation of a few individuals from the rest of the 
species is absolutely necessary for the operation of Natural 
8election, and therefore for any transformation of the species, 
no matter how great the change of conditions may be in the 
original home of the species. 

(2) Migration and geographical harriers are the only effectual 
causes, independent of human action, by which a few individuals 
can be separated from the rest of the s];>ecies, and are, therefore, 
necessary to the transformation of species. 

(3) Exposure to a new form of Natural Selection is a necessary 
condition for any transformation of a species. 

(4) Difference of external conditions is necessary to difference 
of Natural Selection, and therefore necessary to any transforma- 
tion of species. 

(5) Geographical isolation and altered conditions of life are 
necessary conditions for Natural Selection, as that is for the 
modification of species. 

(6) The sepax’ation of which he speaks is the entering of a few 
individuals into a new territory, where the conditions are dif- 
ferent from those in the old habitat, and where the body of the 
sj)eeies fail of reaching them. 

My chief positions were the following, in strong contrast with 
the foregoing : — 

(1) Separate generation is a necessary condition for divergent 
evohition ; but not for the transformation of all the survivors of 
a spejcies in one way. 

(2) ^ *^^ Separation does not necessarily imply any external 
barrieiPs, or even the occupation of separate districts.” 

Diversity of Natural Selection is not necessary to diversity 
of evolution. 

(4) ^Difference of external conditions is not necessary to di- 
versity lof evolution. 
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(5) Separation and Variation,” that is, Variation not over- 
whelmed by crossing, “ is all that is necessary to secure a di- 
vergence of types in the descendants of one stock,” though 
external conditions remain the same, and though the Separation 
is other than geographical. 

(6) The Separation of which I speak is anything, in the 
species or in the environment, that divides the sj^ecies into two 
or more sections that do not freely intercross, whether the dif- 
ferent sections remain in the original home or enter new and 
dissimilar enviroiimeiits. 

Though these propositions were very brie% and imperfectly 
presented, I am not aware that any better statement of the facts 
of Segregation had been previously published. 

The present paper is the result of a long continued endeavour 
to understand the relations in which this factor stands to J^atural 
Selection and the other canses that eo-operate in producing 
divergent evolution ; and though my work has been done under 
the great disadvantage of entire separation from libraries, and 
from other workers in similar lines, 1 trust it may contribute 
something towards the elucidation of the subject. In ex|)andmg 
my theory I have been unable to make any use of the positions 
taken in Moritz Wagner’s paper, as they seem to me very 
extreme and far removed from the facts of nature. The two 
theories correspond cliiefiy in that they discuss the relation of 
Separation to the transformation of species ; while the explana- 
tions given of the nature, causes, and effects of Separation widely 
differ. I am informed that my paper on Diversity of Evolution 
under One Set of External Conditions ” was translated and circu- 
lated in Germany ; but whether it had any effect in modifying 
Wagners theory, I have not the means of knowing. 

I have recently discovered that the principle of Segregate 
Breeding, whicli I have found to be of such importance in the 
evolution of species, is allied to the law of Segregation pro- 
pounded by Spencer in his ‘ First Principles,’ . By direct con- 
sideration of the conditions that have been found necessary for 
the development of divergent races of domestic plants and animals, 
I have discovered Segregate Breeding as a necessary condition for 
divergent evolution ; and by direct observation on the propaga- 
tion of plants and animals under natural conditions, I have 
discovered Cumulative Segregation as a constant result froii- 
certain forms of activity in the organism wfren dealing with a 
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complex eiivironiiieiifc ; it is therefore with special pleasure that 
I ohserTO that a law of very similar import may be derived by a 
wholly differeut method from the general laws of action and 
reaction in the physical world. It should, however, be noticed 
that in the brief references made to the subject in Spencer’s 
^Principles of Biology it is assumed that Increasing! y- 
definite distinctions among variations are produced wherever 
there occur deOnitely-distiDgnished sets of conditions to which 
the varieties are respectively subject,” and only where these 
occur ; for “ Vital actions remain constant so long as the external 
actions to which they correspond remain constant ; ’* and no 
reference is anywhere made to the principle that whatever causes 
sexual separation between dissimilar members of one family, race, 
or species tends not only to perpetuate, but to increase their 
dissimilarity in the succeeding generations. The view maintained 
in the following paper is, I believe, in better accord with the 
fundamental principle that “Unlike units of an aggregate are 
sorted into their kinds and parted when uniformly subject to the 
same incident forces/’ t as is also the teaching of Spencer’s 
* Principles of Biology ’ in one passage ; for I have recently dis- 
covered that in a single paragraph of this work it is maintained 
that, w’hile exposed to the same external conditions, the members 
of the same species may be increasingly differentiated, “ until at 
length the divergence of constitutions and modes of life become 
great -enough to lead to segregation of the varieties.” -t If 
the segregation had been introduced as a necessary condition 
without which the divergence of families and races could not 
take pylace, the position taken in this paragraph would have been 
essentially the same as the one I have ado|)ted. In the next 
section, however*, he abandons the position, using the following 
words : — “ Through the process of differentiation and integration 
which of necessity brings together, or keeps together, like indi- 
viduals, and separates unlike ones from them, there never- 
theless he maintained a tolerably nniform species ^ so long as there 
continues a tolerably uniform set of conditions in which it may 
esisfJ' [The italics are mine.] 

I trust my endeavour to contribute something toward the 
development of the theory of divergent evolution will not be 

^ Compare |§ 91, 156, 169, 170. 

t See Spencer's ‘ Pirst Principles/ § 166, near <fclie end ; also a fuller state- 
ment in §169. , J See §90.' 
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attributed to anj lack o£ appreciation of what lias already been 
accomplished. The propounders of a doctrine which has pro- 
foundly influenced eyery department of modern thought need no 
praise from me ; hut as their theory is confessedly incomplete, 
and as one of the leaders in the movement has called attention to 
the need of a rediscussion of the fundamental factors of evolution, 
I offer my suggestions and amendments after prolonged and 
careful study. 

I^liydological Selection and Segregate Fecundifg. 

The abstract of Mr. Eomanes’s paper on “ Physiological Selec- 
tion,’’ given in ‘ Mature ’ August 5th, 12th, and 19th, 1886, did 
not come into my hands till the following January, when my 
theory of Divergent Evolution through Cumulative Segregation, 
which had been gradually developing since the publication of my 
paper on “ Diversity of Evolution under One Set of External 
Conditions,’’ was for the most part written out in its present 
form. Since then, and with reference to the discussion on 
Physiological Selection, I have worked out the algebraic formulas 
given in the last chapter, and have introduced explanations of 
the same ; but at the same time I have removed several chapters 
in which the principle of selection was discussed at length, and 
have endeavoured to bring the whole within a compass that 
wnuld allow of its being published by some scientific society, 
In?order to attain this end, I reserve for another occasion a dis- 
cussion of the principles of Intensive Segregation, under which 
name I class the different ways in which other principles com- 
bine with Segregation in producing Divergent Evolution. 

It was my intention to bring together examples of the differ- 
ent forms of Segregation discussed, that they might be pub- 
lished with the theoretical part ; but the large number of pages 
found necessary for even the briefest presentation of the prin- 
ciples involved, and the fact that Mr. Romanes’s paper has ap- 
peared relating to some of the same problems, leads me to present 
the results of my studies without further delay. The facts on 
which large portions of my theory rest are' of the most familiar 
kind, and no additional light would be gained though their 
numbers were multiplied a hundredfold. Indeed one of the 
marked features of my theory is that in its chief outlines it rests 
on facts that are universally acknowledged. The aim of the 
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theory is to show tlie connection of these facts with divergent 
evolution. 

Though many divergences appear in our method of treating 
the subject, the fundamental theory underlying mj Segregate 
fecundity and Mr. Bomanes’s Physiological Selection seems to be 
very similar, if not the same. The most important differences I 
have noticed are, (1) that lie seems to regard mutual sterility as 
sufficient to account for the separate propagation of species and 
varieties thus characterized, without calling in the aid of any 
other form of segregation, while I regard it as a Negative form of 
Segregation that would result in the general destruction of all 
life if not associated with what I call Positive forms of Segre- 
gation ; and (2) that he maintains that “ Physiological selection 
is almost exclusively a theory of the origin of species, seeing that 
it can hut very rarely have had anything to do with the formation 
of genera, and can never have had anything at all to do with the 
formation of families, order, or classes. Hence, the evidence which 
we have of the evolutionary influence of physiological selection, 
unlike that wdiich we have of the evolutionary influence of natural 
selection, is confined within the limits of specific distinctions,” 
while I maintain that Segregation of some form is a necessary 
condition for all divergent evolution, and that in fact Segregate 
Pecimdit}^ in many cases prevents the intercrossing of divergent 
forms that, though descended from a common stock, now belong 
to different families and orders. 

The first of these differences, though of considerable importance, 
is, I think, due to the method of presentation, rather than to any 
fundamental discrepancy in the theories. The Positive forms of 
Segregation are, I judge, assumed to be present, though their 
co-operation is not distinctly recognized as a necessary condition 
for the breeding of forms that are mutually sterile. 

I must, however, confess that I do not see how to reconcile his 
statement that “ Physiological selection can never have had any- 
thing at all to do wfith the formation of families, orders, or 
classes ” with what I believe to he the facts concerning Segre™ 
gate, Peeondity ; and if physiological selection is to he understood 
.as including Seasonal and perhaps other forms of Segregation, 

^ this passage seems to he still more opposed to the principles of 
divergent evolution as 1 understand them. He certainly could 
not have intended to say that mutual fertility between allied 
* liinii. Soc. Joiim., 2k>ology, voL xix. p. 396, 
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genera not otlierwise segregated would not liave stood in tlie 
way of tlieir becoming different families, and that therefore 
mutnal sterility has had nothing to do with their continued 
divergence ; still he seems to hare failed to perceive the im- 
portant influence this principle must have had on the divergent 
evolution of the higher groups of organisms. 

The correspondences in the twm papers are notwithstanding 
more remarkable than the differences. Of these, the most conspi- 
cuous is the use of the wmrd Segregation to express the principle 
under consideration/^ As I have already pointed out, I used this 
word for the same purpose in an article in the * Chrysanthemum/ 
published in January 1SS3 ; and again in the ® Chinese Recorder ’ 
for July 18S5, where I spoke of the Law of Segregation rising 
out of the very nature of organic activities, bringing together those 
similarly endow^ed/’ and causing ‘‘ the division of the survivors 
of one stock, occupying one country, into forms differing more 
and more widely from each other/’ 

I trust that my discussion of the various forms of Segregation, 
both Negative and Positive, though presented in so condensed a 
form, will throw light on the subject of the mutual sterility of 
species ; and that in other ways my presentation of the subject 
will contribute something, not only to the theory of Physio- 
logical Segregation^ but to other branches of the general theory 
of evolution. 

I should here acknowledge (what will, I think, he manifest on 
every page of my paper) that my obligations to Darwin and 
Waliace are far greater than are indicated by quotations and 
references. 

I very much regret that I have failed of obtaining a copy of 
* Evolution without Natural Selection/ by Charles Dixon; but, 
from his letter in ‘ Nature/ vol. xxxiii. p. 100, 1 see that he main- 
tains ** That isolation can preserve a non-beneficial variation as 
effectually as natural selection can preserve a beneficial variation/’ 
He does not there refer to the fact, which I emphasize, that all 
divergence of a permanent character, whether beneficial or non- 
beneficial, is dependent on Segeneration either Separative or 
Segregative. 

* Bee paper on “Physiological Selection,’* Linn. Soc. Joum., Zoology, 
¥oL xis, pp* 354, 356, 361, 395. 
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PEELIMIiTABT I)EPI2riTIO]S''S. 

Believing that great obscurity has often been introduced into 
tbe discussion of biological subjects by tbe use of terms of un- 
certain import, I have endeavoured to obtain greater precision by 
giving definitions of tbe terms I liave introduced ; and for tbe 
sake of indicating what words are thus used with special and 
definite meanings, they have been distinguished by capitals. A 
few of these definitions are here given, and others will be given in 
the body of the paper. 

An Inter ffenerant, or Inter generating Group ^ is a group of 
individuals so situated and so endowed that they freely cross 
Tfith each other. 

Segenerafion, qt Independent Generation, In harmony with the 
fundamental doctrines of evolution, I assume that each species 
was at one time a single intergenerant *, but we find that many 
species are now divided into two or more intergeiierants, between 
which there is little or no intercrossing. This state of freedom 
from crossing I call Segeneration. Segeneration is of two kinds, 
Separate Generation and Segregate Generation. 

Separate Generation, or Separation, is the indiscriminate 
division of a species into groups that are prevented from freely 
crossing with each other. 

Segregate Generation, or Segregation, is the intergeneration 
of similar forms and the prevention of intergeneration between 
dissimilar forms. 

Seleet Generation, or Selection, is the partial or complete 
exclusion of certain forms from the opportunity to propagate, 
while others succeed in propagating. The generation, of any 
form is Belect with reference to the non-generation of forms that 
fail of propagating, and segregate with reference to the genera- 
tion of forms that propagate successfully, but separately. 

Ailaptafional Selection is exclusive generation that depends 
upon superior adaptation either to the environment or to other 
members of the same species. 

Waiural Selection is the exclusive generation of those better 
fitted to the natural environment, resulting from the failure to 
generate of those less fitted. 

Artificial Selection is the exclusive generation of those better 
fitted to the rational environment. 

is the exclusive generation of those better 
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fitted to tlie relations in which the members of the same species 
stand to each other. Sexual, Social, and Institutional Selection 
are forms of Reflexive Selection. 

The Mnmronmeni is nature lying outside of the Intergenerant. 
The influence of the Environment is the sum of the influences 
that fall upon the members of an Intergenerant, exclusive of 
their influence upon each other. The environment of an inter- 
generant includes members of the same species, only when these 
members are so near that they exert an influence through com- 
petition or otherwise, while at the same time they are so far dif- 
ferentiated that they do not intercross ; in other words, the 
members of the same species can mutually belong to the environ- 
ment, only when they have acquired some of the characteristics 
of independent species. The same environment extends as far as 
the activities that aflect or may affect the species extend mthout 
undergoing change. 

Change in. the Mnmronme7ii is change in the external activities 
afieeting the species. 

Mntering a neio JBnmroiiment is change in the territorial dis- 
tribution of the species, bringing either all or a portion of its 
members within the reach of new influences. This may also be 
called Change of En vironment. 

Change in the Organism, -whether producing new adaptations to 
the environment or not, should be carefully distinguished from 
both of the above described changes. 

Change of Melations to the Environment may be produced by 
Change in the Environment, or by Entering a new Environment, 
or by Change in the Organism. 

As great confusion has been occasioned by the terms ‘‘ Con- 
ditions of Life’’ and ^‘External conditions” being used, some- 
times for activities outside of the species under consideration, 
and sometimes for those within the species (as for example the 
influence upon the seed produced by its position in the capsule), 
I 'have tried to avoid their use. 

Monotgpic Evolution is any transformation of a species that 
does not destroy its unity of type. 

Eolgtgpic Evolution or divergent Evolution is any transforma- 
tion of a species in which different types appear in different 
sections. 
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CHAPTEE I. 

The Effects of Sexection akd Ikbepekbent G-ekeration 

Contrasted. 

In as far as any tPeorj of evolution fails of giving an explanation 
of divergence of eliaraeter, in so far it fails of explaining tlie origin 
of species. This is the crucial test wliicli must decide the strength 
or weakness of every theory that is brought forward to account 
for the derivation of many species from one original species. A 
satisfactory theory will not only point out the conditions on 
which divergence depends, but will show that these conditions 
are the natural result of causes that are already recognized by 
science as having influence in the organic world, or that are now 
sliowii to have such influence. 

In the present chapter I shall present some reasons for believing 
that neither “ ISTatural Selection/’ nor Sexual Selection/’ nor 

the Advantage of Divergence of Character/’ nor “ Difference 
of External Conditions/’ nor all these taken together, nor any 
form of Selection that may be hereafter discovered, is sufficient 
to account for Divergence of Character, but that another factor 
of equal if not superior importance must be recognized. In sub- 
sequent chapters I shall try to trace the causes on which this 
additional factor depends, and to indicate as far as possible the 
laws and relations under which they appear. 

Divergent EvoniTTiOK not explained by Hatxjral 
Selection. 

Natural Selection is the exclusive generation of certain forms 
through the failure to live and propagate of other kinds that arc 
less adapted to the environment. 

In the case of the breeder, no selection avails anything that 
does not result in some degree of exclusion. In the case of 
natural selection, where we are not considering ineffectual iuteii- 
tioiis, the selection is measured by the exclusion. “Where there 
is BO exclusion, there is no selection, and where the exclusion is 
great the selection is severe. 'Moreover, it is self-evident tliat there 
can be no crossing between the best fitted tliat survive and propa- 
gate, and the least fitted that perish without propagating. To this 
extent, therefore, the prevention of crossing is complete. And 
further, it is evident that those whose meagre fitness gives them 
but little opportunity for propagating will have a correspondingly 
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diminished opportunity for crossing with the best fitted ; and so 
on through the dificrent grades of fitness, the power to affect the 
next generation through having a share in propagating will 
measure the power to affect the progeny of the best fitted by 
crossing with them. Ic therefore follows that the freest cross- 
iiig of the fittest is with the fittest. 

Wiikiral Selection therefore proves to be a ^process in ‘which 
tJieJittest are presented from crossing ivith the less fitted through 
the exclusion of the in proportion to their lack of fitness. 

Through the premature death of the least fitted, and the inferior 
propagation of the less fitted, there arises a continual prevention 
of crossing between the less fitted and the better fitted ; and 
without this separation the transforming iiifluenee of the laws 
of organic life would have no power to operate. As Darwin 
has pointed out, the results produced by this removal of the 
less fitted and separate propagation of the better fitted, closely 
correspond with those produced by the breeder, who kills off the 
less desirable individuals of bis stock before they have opportunity 
to breed. The selection of the breeder avails nothing unless it 
leads to the determining of the kind that shall breed ; and this 
he cannot accomplish without preventing free crossing with those 
that he does not desire. He must use some method to secure 
the separate breeding of the form that he desires to propagate. 
We therefore find in both Natural and Artificial Selection the 
same fundamental method. In either case, the kind that is to 
propagate is determined by the selection, and those that are 
not to propagate are in some way excluded. The process may 
therefore be called the exclusive breeding of certain kinds ; and 
Watural Selection may be defined as the exclusive hreeding of 
those heffer adapted to the e7zviro72ment. 

But if fi’om one stock of horses we wish to develop two distinct 
breeds, one of which shall excel in fieetness, and the other in 
strength for carrying or drawing burdens, the result will not be 
gained by simply preventing all that are inferior in strength or 
fleetness from breeding. ' By this process, which is the Exclusive 
Breeding of the desired kinds, we should obtain one breed with 
fair powers of strength and fieetness ; but, the highest results 
in either respect would not be gained. Such experiments shorn 
that the ' ^Exclusive Breedmg of othef^ tliazi me7^age fo7ms causes 
Monotgpic Bvolution^ and that to secure or Folgtgpic 

Mvolufion so'tm other principle must he introduced. 
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In tlie case of Natural Selection, tbe separation it introduces 
is between the liring and tbe dead, between tbe suceessfiil and tbe 
misuccessfuL In other words, ISTatnral Selection is tbe exclusion 
of all the forms that through lack of adaptation to the environ- 
ment fail of leaving progeny, and therefore in the exclusive 
generation of the forms that through better adaptation to the 
environment are better able to propagate. Varmtio9i with the 
^aiural Selection of other than average forms mm/ therefore ac- 
count for the transformation of an ancient species into a series of 
su-ccessim species the last of which may now exist in full force ; 
hut without the aid of Segenerafion it will hy 9to means account 
for the divergent evolution of any one of these species into a family 
of CO existing species. 

As I have just shown, Natural Selection is the exclusive genera- 
tion of those better fitted to tbe euvironinent ; and it tends to 
the modification of species simply through the generation of the 
better fitted forms, while they are prevented from crossing with 
the less fitted, which fail of propagating through their lack of 
fitness. Now from the very nature of this process, which results 
from the success and failure of individuals in appropriating the 
resources of the environment, it follows that it cannot be the 
cause of separation between the successful competitors, and there- 
fore any divergence of character that arises between the different 
groups of the successful cannot be attributed to Natural Selec- 
tion. Natural Selection explains the prevention of crossing 
between the fitted and the unfitted, and shows how the succes- 
sive generations of a species may gradually depart from the 
original type, becoming in time a difereiit species ; hut it can- 
not explain the divergences that arise between those that have^ 
by the fact of successful propagation^ proved their fitness. It 
depends on superiority of adaj)tation to the environment, and 
tends to produce increasing adaptation ; hut divergent hinds of 
adaptation are mt necessary conditions for mid it cannot be 
the^ cause of increasing divergence between the incipient hinds that 
otherwise arise* 

DiYBEOENT EvOXUriOK not EXTOAINEB BJ THE.JJDVANTAan 
OE niTEEOENCE OB GHAEACTER.” 

Two sections of the 4th chapter of the * Origin of Species ’ 
are given to the discussion of the “ principle of benefit being 
derived from divergence of character,” which it is maintained 
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“ generally lead to the most different or divergent varia- 
tions being preserved and accnmnlated by natural selection.’’ 
2!^ow it cannot be doubted that ability to appropriate unused 
resources would be an advantage to any members of a com- 
munity pressed for food ; but I do not see how the divergence 
that would enable them to ajDpropriate, for example, a new kind 
of food can he accumulated while free crossing continues ; and 
]^^’aturai Selection cannot prevent the free crossing of competitors 
who* leave progeny. 

Having found that the evolution of the fitted is secured 
through the prevention of crossing between the better fitted 
and the less fitted, can we believe that the evolution of a 
special race, regularly transmitting a special kind of fitness^ 
can be realized without any prevention of crossing with other 
races that have no povrer to transmit that special kind of 
fitness ? Can we suppose that any advantage, derived from 
new powers that prevent severe competition with kindred, can 
be permanently transmitted through succeeding generations to 
one small section of the species while there is free crossing 
equally distributed between aU the families of the species ? Is 
it not apparent that the terms of this supposition are inconsis- 
tent with the fundamental laws of heredity ? Does not inheri- 
tance follow the lines of consanguinity ; and when consanguinity 
is widely diffused, can inheritance be closely limited ? When 
there is free crossing between the families of one species will not 
any peculiarity that appears in one family either be neutralized 
by crosses with families possessing the opposite quality, or being 
preserved by natural selection, while the opposite quality is 
gradually exeduded, will not the new quality gradually extend to 
all the branches of the species ; so that, in this w'ay or in that, 
increasing divergence of form will be prevented ? 

If the advantage of freedom from competition in any given 
variation depends on the possession, in some degree, of new 
adaptations to unappropriated resources, there must he some 
cause that favours the breeding together of those thus specially 
endowed, and interferes in some degree with their crossing with 
other variations, or, failing of this, the special advantage will in 
succeeding generations be lost. As some degree of Independent 
Generation is necessary for the continuance of the advantage, it 
is evident that the same condition is necessary for the accumu- 
lation through Hatural Selection of the powers on which the 

3DITO. JOUBK. — ZOOIiOey, TOL, XX. 15^ 
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advantage depends. The advantage of divergence of character 
cannot he retained hg those that fail to retain the divergent charac- 
ter ; and divergent character cannot he retained hg those tJmt are 
constmitlg crossing tvifJi other hmds ; and the prevention of free 
crossing between those that a're egtially suecessftil is in no tvag 
secured hg ITatural Selection, 

Hatubae Seeeotiot with; G-beat Diefeeetce ik Extebtal 

€OiS’'PlTIOKS XOT SUEEICIEXT TO EXPLA12f DiTERGEXT EvoLETJOX. 

The insufficiency of Natural Selection without Segeneration 
to account for divergent evolution in an area where the external 
conditions are nearly uniform may be admitted hy some who 
will cdaim that the case is quite otherwise when a species ranges 
freely over an area in which it is subjected to strongly contrasted 
conditions. It may be claimed that Diversity of Natural Selection 
resulting from a great difference in external nature is sufficient 
to account for divergent evolution without any Segeneration. 

Ill the discussion of this subject, important light can be gained 
by referring to the experience of the breeder. This experience, 
in as far as it relates to the subject of Separation in the 
production of divergent breeds, may be arrangrd under three 
heads. 1st. Diversity of Selection without Separation. 2nd. 
Separation wdth out Diversity of Selection. 3rcl. Separation more 
or less eomplede with Divcrsit}^ of Selection. 

As the full discussion of these points is impossible here, and as 
there is probably but little difference of opinion in regard to what 
the results wmild he, I shall content myself with a simple state- 
ment of what I believe the ex[)crienee of breeders shows. Dif- 
ference in the standards of Selection without Separation can 
avail nothing in creating divergence of types ; while Separation 
without difference in the standards of Selection will avail some- 
thing, though food and external conditions are kept tlie same ; 
but to secure the greatest divergence, in a given time, there must 
be both Diversity of Selection and com]3lete Separation, ' In tlie 
case of Separation without Diversity of Selection there m room 
for difference of opinion ; for the examples that some would claim 
as proving that there is ' often divergence without Diversity of 
Selection and wdthout difference' in external conditions may be 
attribiited by .others to, unconscious Selection. It is granted by 
everyone that no skill in selecting the animals that possess the 
desired qualities will have any effect in estublishing anew breed, 
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unless tlie selected animals are prevented from "breeding with 
others that are deficient in the desired qualities. We further 
find that while Separation is an abscdutelj essential condition for 
this divergence. Diversity of Selection is not so essential. This 
is illustrated in the case of the slightly difiereiit types that 
are presented by the wild cattle found in the diifereiit parks of 
England,* a phenomenon W'hich can hardly be attributed to any 
diversity in the environment. 

Jii artificial breeding universal experience teaches that Taria- 
tion and Selection, without Separation, do not produce diver- 
gence o£ races. The separate breeding of different classes 
of variation is a necessary condition for the aeeumiilation of 
divergent variation ; and wdierever the separate breeding of 
different classes of variation is secured, there divergence of 
character is the result. In other words, Segregate Breeding is 
necessary to divergent evolution in gamogenetic animals, f 
Moreover, w^e have every reason to heiiex'e that the same law 
holds good throughout the whole organic world. The generating 
together of similars, with the exclusion or separation of dissiini- 
lars, is the central necessity in all evolution by descent, w’hether 
monotypic or polytypic ; and ivliatever caiif^es the separates genera-* 
tion of different cl ernes of variation tvill he the cause of lUeerffe^it 
evolution. That is, w^herever this .condition is added to the per- 
manent law’s of organic life, there divergence will follow. As 
we have already seen, Natural Selection or the Survival of the 
Eittest necessarily , separates between the survivors and the non- 
survivors, between the best fitted and the least fitted, and is, 
therefore, the cause of monotypic transformation ; but it cannot 
be the cause of separation between the different families of those 
that survive, and, therefore, cannot be the cause of divergence 
of character betw'eeii these families. But "we find that divergence 
of character often arises between the branches of one stock, 
and in many cases this divergence increases till well-marked 
varieties are established. If, tlierefore, the general principle w’e 
have just stated is true, there must be certain causes producing the 

* See Darwiii^s " Variation under Domestication/ ekapter xv. 2ncl page. 

t In a subsequent paper I shall show how it is that Separate Breeding, long 
continued, inevitably ends in Segregate Breeding. In this chapter I eonfine ixiy 
attention more especially to Separate Breeding when combined with Diversity 
of Selection in'* the different sections, for it is evident that this will producjo 
Segregate Breeding. 


17 ^ 
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Independent Greneration of tliese forms ; and, if we can discover 
these causes and trace them to general principles, they will, in 
connection with the laws of Variation and Selection, explain 
divergent evolution, that is the transformation of one form into 
many forms, of one species into many species. As community 
of evolution aidses where there is community of breeding between 
those that through superior fitness have opportunity to propa- 
gate, so I believe it will be found that divergent evolution arises 
where there is separate breeding of the different classes of the 
successful. In other w^ords, Exclusive Breeding of other than 
average forms causes Monotypic Evolution, and Segregate 
Breeding causes Divergent or Polytypic Evolution. 

The facts of geographical distribution seem to me to justify 
the following statements : — 

(1) A species exposed to diiferent conditions in the different 
parts of the area over which it is distributed is not represented 
by divergent forms wdien free interbreeding exists between ^ the 
inhabitants of the different districts. In other words, Diversity 
of ^Natural Selection without Separation does not produce diver- 
gent evolution. 

(2) We find many cases in which areas, corresponding in the 
character of the* environment, hut separated from each other by 
important barriers, are the homes of divergent forms of the same 
or allied species. 

(8) In cases where the separation has been long continued, 
and the external conditions are the most diverse in points tliat 
involve diversity of adaptation, there we find the most decided 
divergences in the organic forms. That is, where Separation 
and Divergent Selection have long acted, the results are found 
to be the greatest. The 1st and 3rd of these propositions will 
probably be disputed by few if by any. The proof of the 2nd 
is found wherever a set of closely allied organisms is so distri- 
buted over a territory that each species and variety occupies its 
own narrow district, within which it is shut by barriers that 
restrain its distribution, while each species of the environing 
tjpes is distributed over the w’hole territory. The distribution 
of terrestrial mollusks on the Sandwich Islands presents a great 
body of facts of this kind. 
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Selections' oe every iis-seeeiciens^t to account eob 
Diveroent Evolution. 

Tliongli I liave no reason to doubt tbe importance of Sexual 
Selection in promoting tbe transformation of many species, I 
think I can show that unless combined with some separative or 
segregative influence, that prevents free intercrossing, it can 
avail nothing in producing a diversity of races from one stock. 
In the nature of its action Sexual Selection is simply exclusive. 
It is the exclusive breeding of those better fitted to the sexual 
instincts of the species, resulting from the failure to breed of the 
less fitted. It therefore indicates a method of *separation between 
the better fitted and the less fitted ; but it gives no explanation 
of separation between those that are equally successful in pro- 
pagating. 

I maiatain that in a great number of animal species there are 
sexual and social instincts that prevent the free crossing of 
clearly marked races ; but as these segregative instincts are 
rarely the cause of failure to propagate, and since when they are 
the cause of failure the failure is as likely to fall on one kind as 
on another, I conclude that the Segregate Breeding resulting 
from these instincts cannot be classed as either Sexual or Social 
Selection. Eefiexive Selection in all its forms is, like ^^Tatural 
Selection, the result of success and failure in vital processes 
through which the successful propagate without crossing with 
the unsuccessful ; but it in no way secures the breeding in 
separate groups of those that are successful in propagating. The 
exclusion of certain competitors from breeding is a very difterent 
process from the separation of the successful competitors into 
different groups that are prevented from intercrossing, and 
whose competition even is often limited to the members of tbe 
same group. Sexual Selection, like other forms of Reflexive 
Selection, can extend only as far as members of the same species 
act on each other. If the individuals of two groups have, 
through difterence in their tastes ceased to compete with each 
other in seeking mates, they are already subject to different and 
divergent forms of Sexual Selection 5 and is there any reason to 
attribute this difference in their tastes to the fact that, when 
there was but one group and tbe tastes of all were conformed to 
a single standards some of the competitors failed of propagating, 
through being crowded aside by those more successful ? if the 
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failure of the unsuccessful cannot he the cause of sefaration be- 
tween the different kinds of the successful^ then Selection, lohetdier 
Waturaf or Reflexive, or of any other Idnd, cannot he the catise of 
Riverr/ent Rvolufion^ except as co-operating loith some cause of 
Indepemlen t Generati on. 

The failure of Sexual Selection, without Separation or Segrega- 
tioii, to account for divergent evoliitiau, will perhaps be made 
clearer to some minds by considering some of the particular 
conditions under which it occurs. Suppose, for iiistauee, that in 
some species of Immming-bird there occurs a slight variation in 
the form or colour of the tail-feathers of the male that adds to 
the beauty of the individuals possessing the new character and 
rendering them more attractive to the females. We can see 
that tliey might ha^'e an advajitage over their rivals in leaving 
progeny, and that the variety might in that way gradually gain 
the ascendency, and the beauty of the markings become more 
and more com plerely defined ; but under such conditions what 
could prevent the whole species from being graduallytransformedP 
Unless there was some separative or segregative principle that 
prevented the new variety from crossing with the others, the 
species would remain but one, though changed in some of its 
characters. We should have transformation without divergence. 

The same must be true of Institutional Selection. It may be 
the cause of trausformatiou ; but it cannot be the cause of diver- 
gent evolution, unless there are added to it other causes that pro- 
duce divergence in the character of the forms selected, and the 
separate breeding of the difierent groups of forms thus selected. 
A single illustration will set iu a clear light the limitation in 
the influence of Institutional as well ns all other Selection. In 
primitive communities the deaf are but little cared for, and owing 
to the great disadvantages of their position their opportunities 
for gaining subsistence, and therefoi^e for rearing families, are 
greatly diminished ; this is Natural Selection. Again, those who 
are at so great a disadvantage in communicating with their com- 
panions will be also at a disadvantage in finding consorts : this 
we may call Social Selection. Again, a community might either 
by law or by strict custom prevent the marriage of the deaf : 
this would be Institutional Selection. Any' one of these forms of 
selection might be pressed so far as to be the means of increasing 
the average power of hearing in the .community in succeeding 
generations; but it 'could never be theoause of two ' divergent 
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races, one with good powers of lieariiig and tlie other wdtli an 
increasing liahilitj to deafness. To secure such, divergence it is 
necessary that segregative induences should be introduced, such 
as have been most amply furnished by the modern system of 
education for the deaf. Under these influences those endowed 
with hearing and those without hearing have been separated into 
two communities, the members of each having but* little oppor- 
tunity for acquaintance beyond the limits of that community ; 
each coiniinmity having separate schools, separate newspaper's, 
and to some extent a separate language. As the result of this 
segregation marriages between the two classes have been greatly 
diminished ; and little by little 'two races are arising, the hearing 
race and the deaf racev^ 

Eexsoivs oe a Gexeeal Chaeactee roE co2n siBERi^fG- Selection?' 

WITHOUT Ihdeee^’deivt Ge^teeatioi??- Uk'satiseactoey 

Explxhatioiv of Biteegext Evolution. 

1. The divergence is often confined to characters which seem 
to have no possible relations of adaptation either to the enviroii- 
ment or to other members of the species, and, therefore, to be 
independent of both Natural and Beflexive Selection. 

2. Divergence relating to adaptive characters successfully 
propagated involves ' difihrent kinds rather than different degrees 
of adaptation and advantage; and, as Adaptational Selection de- 
pjends on the difference of degrees of advantage, it cannot account 
for the divergence of forms possessing equal degrees of ad- 
vantage. 

3. In the very nature of its action, we see that Adaptational 
Selection unaccompanied h}^ Independent Generation must pro- 
duce essentially monotypic transformation. 

4. In artificial breeding, Independent Generation is found to be 
an essential condition for the production of divergent races ; and 
there is no reason to doubt that the same law holds good in the 
divergence of natural forms. 

5. The general fact that species possessing high powers and 
large opportunities for migration occupy large areas, while those 

* See paper by Alexander 0raham Eell,' read before the I^iitional Aca,demy 
of Sciences, IJ^ovember 13, 1883, upon the “ Fonnation of a Deaf Variety of the 
Human Eace;*’ .also a review of the same in ‘ The Popular Science, Monthly/ 
vol. xxvH. p, 15, entitled Can Man be Modified by Selection ? 
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possessing low powers and small opportunities for niigratioii 
divide tlie same area, or an area no larger, between many re- 
presentalive species, shows that independent generation is an 
important element in their divergence. 

CHAPTER II. 

CtTMULATITE ErVEEUENCE THEOIJG-H CuMULiuTIVE SeOEEOATIOF. 

Local separation in dissimilar environments is the only cause 
of Segregation that has been clearly pointed out by Darwin. I 
shall, however, endeavour to show that there are other causes 
producing Segregation, and that, without any Change of En- 
vironment or change in the Environment, they may produce 
all the phenomena of Divergent Evolution. Any cause that, 
out of two or more kinds of successful variations, brings to- 
gether one kind in such a way as to facilitate their breeding 
togethei', or to hinder their breeding with those of other kinds, 
is according to my definition a cause of Segregate Breeding ; 
and the experience of breeders shows that wherever such causes 
operate divergent evolution is the result, and that the diver- 
gence accumulates when the process is continued through many 
generations. From their experiments we learn that any form 
of Segregate Breeding persistently continued will result in diver- 
gent evolntion. As any form of natural selection in which 
other than typical forms have the advantage will result in Mono- 
typic Evolution, so any form of segregate generation will produce 
Polytypic Evolution. I call this the law of OmimlaUve Dimr- 
gence through Oimiulatipe Segregation. It is a generalization 
established by the widest experience of mankind in the cultiva- 
tion of plants and the breeding of animals ; and any assumption 
that is not in accord with it may be wisely called in question. 

I, therefore, Judge that the advantage or disadvantage of their 
divergence, to individuals diverging from the typical form of a 
species, cannot be the factor that determines whether the diver- 
gence shall be accumulated. 

A divergent member of any intergenerating group cannot long 
perpetuate its kind, if the divergence is any disadvantage ; for 
the superior propagation of the more successful kinds will soon 
overpower the influence of the less successful; and the result 
will be Monotjpic Evolution, The case is, however, very dif- 
ferent with variations that are wholly or partially separated from 
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eacli otlier and from tlie type by tbeir diyergcnt adaptation to 
different kinds of resources, or bj any other cause. The per- 
petuation of such Tariations depends not upon any advantage 
they possess above the type from which they diverge, hut upon 
ability to appropriate from the environment sufficient simply to 
maiotain existence, and the result is Polytypic Evolution. In 
other words, of the freely crossing forms of any species it is 
only those that are most successful that are perpetuated ; while 
of forms that are neither Gom]}eti}ig nor crossing ^ every hmd is 
perpetuated that is not fatally deficient in its adaptations. It 
follows that a form that under present conditions maiDtains 
only a precarious existence may, if kept from crossing, inaiutaiu 
its characteristics unimpaired for many generations, and at last, 
through chauges in the environment, enter upon a period of 
great prosperityr. Such would he the case with a form de- 
pending upon resources at first scarce, and afterwards very 
abundant. 

xlgain, the individuals of a species that are brought together 
in their attempts to appropriate some new kind of resource, and 
are thus led to breed with each other, and not with the rest of 
the species, become a new Intergenerating Grroiip iu which a new 
and divergent form of natural selection is established, depending 
on divergent adaptations in the organisnij without any change in 
the environmient. The gradual process of gaining full adapta- 
tion to the new resources may extend over many generations, 
and during this long period the divergent form may be at a great 
disadvantage as compared with the typical form ; hut after tliia 
long process of divergence is completed, and full command of tbe 
new resource is gained, the new race may enter upon a period of 
great prosperity. In such a case, the period of most rapidly' 
jtccumulating divergence is a period when the incipient race is 
suffering the heaviest disadvantage. The transformation from a 
wild to a domestic state affords a complete parallel to this process^ 
In the initial and earlier stages, the divergent braHch that is 
being domesticated is in constant danger of extermination ; and 
it is only when a good degree of adaptation to the new conditions 
has been gained that it can be said to be as prosperous as tlie 
w^ild' stock from which it was derived. Darwin has not explained 
how disadvantageous sexual iustincts can he formed ; but, assum- 
ing that there are such instincts, he has shown that they would 
modify the species in a way that is disadvantageous. He believea 
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tlie progenitors of man were deprived of their hairy coat by 
Sexnal Selection that was, in its earlier stages, disadvantageous. 

It is therefore evident that the simple fact of divergence in 
any ease is not a sufficient ground for assuming that the divergent 
form has an advantage over the type from which it diverges. We 
may, however, he sure that there is some cause or combination of 
causes that facilitates the intergenerating of those similarly 
endowed, and hinders their crossing with other kinds ; and if we 
can discover the cause of this Segregate G-eneration, we shall 
have an explanation of one part of the process b}^ which the 
forms thus endowed are becoming a distinct race. 


SePAEATIOK SEGEEGATTOJ3' WITH THE PeIMIPLE 
OE INTEJSSI02I. 

It will contribute to clearness in our discussion if we can gain 
definite conceptions of the conditions that are necessaiily in- 
volved in Separate and Segregate Breeding. 

Separate Generation, which for convenience I call Separation, 
implies : — 

1st. The indiscriminate separation of the members of a species 
into different sections that are prevented from freely crossing 
with each other. 

2iid, The aggregation of the members of one section ; that is, 
their being brought into conditions of time and place that allow 
of t].ieir freely crossing. 

8rd. The integration of the members of each section into one 
iiiterge aerating group, through the operation of functional adap- 
tations by which the members of each section freely cross with 
eiidi other. This analysis of the process shows that it may 
depend upon a great variety of causes, working together in a 
very eonapiex way. We shall hereafter find that the causes of 
separation may operate in such a way tliat no aggregation or 
propagation takes jdace amongst the members that are se])arated 
from the old stock; but in such eases there is no Separate 
Generation, and therefore no Separation in the sense in which I 
use the word. 

Segregate Generation also consists of separation, aggregation, 
and integration ; but it differs from Separate Generation in that 
in the hatter the separation is indiscriminate, while in the former 
therein a more or less pronounced bringing together of those, 
thaf ,are similarly endowed, with separation of those that , are 
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dissimilar. Segregate G-eneration is therefore the separation of 
dissimilars, with the aggregation and integration of similars. As 
we have already seen 5 Segregate Breeding may he j)roduced hy 
Separate Breeding accompanied by Diversity of iN'atiiral Selection 
in the different sections. It is also evident that any other cause 
that develops in one or more of the separate sections of the 
species characters that are not found in the other sections will 
produce Segregate Breeding. Such cases are Diversity of Selec- 
ti«>n of other forms than ISTatiiral SelectioUy Diversity in the 
inherited effects of Dse and Disuse (unless physiologists have 
been mistaken in supposing that there are any such effects), and 
Diversity in the inherited cliai’acters derived from the Direct 
Effects of the Environment (unless, again, Weismann is right and 
the general belief wrong). Segregate Breeding may, moreover, 
be produced directly by the very way in which the separation of 
the different sections is secured. One of the best examples of 
this kind of Segregation is seen in what I call Industrial Segre- 
gation, where the inemhers of a species are distributed according 
to their endowments, those of similar endowments being brought 
together. In such eases, Segregation is introduced as soon as 
the Separation, without depending on the subsequent action of 
the environment, or on diverse forms of Use, or of Selection ; 
though there can be no doubt timt, ia the great majority of 
cases, Diversity of Use and Diversity of Selection of some kind 
will in time come in to intensify the result. 

Til ere is another invariable sequence which it is necessary we 
should keep in mind, if we would understand the relation in 
which these two principles stand to each other. I refer to the 
certainty that all prolonged Separate Breeding will be trans- 
formed into Segregate Breeding. In other words, indiscriminate 
separation, in which there is no apparent difference in the dif- 
ferent groups, is in time found to he a separation in which there 
is a decided difference in the different groups. Whenever a 
sufficient number of the same species to ensure propagation are 
brought together in an isolated position, Separate Generation is 
the result ; and, if this Separate Generation is long-continued, 
we have reason to believe, it always passes into Segregate Genera- 
tion with divergent evolution. The fundamental cause for this 
seems to lie in the fact that no two portions of a species possess 
exactly the same average character, and that the initial differences 
are for ever reacting on the environment and on each other in 
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sncli a wav as to ensure increasing divergence in eacli successive 
generation, as long as the individuals of the two groups are kept 
from intergenerating. In my paper on Diversity of Mvolwtion 
tmder one Set of External Conditions^ I spoke of this principle of 
divergence as “ Separation with Yariation;'’ but in order to dis- 
tinguish the antecedent condition, wMch. is Separation, from the 
result, which is something more than Yariation, I now call the 
certainty that some form of divergent transformation will arise 
when intergeneration is prevented the principle of Intension; 
and Segregation produced by independent transformation I call 
Intensive Segregation. 

As Separate and Segregate Generation are so closely related, 
I have, ill order to avoid a multiplication of terms, classified the 
two principles together under the general term Segregation. In 
my discussion of the causes of Segregation I shall, however, 
endeavour to determine concerning each class of causes whether 
they are primarily Separative or Segregative. 

A full discussion of the causes of Segregation would require 
that under each combination of causes to w^hich we give a dis- 
tinctive name we should show : — 

1. How the Independent Generation is produced, 

2* How the difi-erence of character in the different sections is 
produced. 

3. How the aggregation in place bringing together the members 
of each section is produced. 

4. How the correspondence in times and seasons necessary for 
iiitergeneration is secured within each section. 

5. How the correspondence of community and of Sexual and 
Social instincts necessary for iiitergeneration is secured within 
each section. 

6. How the correspondence in structure, in dimensions, and 
in the mutual potentiality of the sexual elements necessary for 
intergeneration is secured within each section. ' 

It will, however, be observed that, with' the exception of the 
two first, these questions relate to the necessary conditions that 
must always exist in the case of every intergenerating group ; 
and as it is evident that intergeneration in some degree must he 
the normal condition in every sexual, that is in every gamo- 
genetie, species, may here assume that all the conditions 
iiecessaiT to intergeneration exist, except so^ far as they have 
been disturbed by causes producing Segeneration. In tracing 
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tlie cp.iises of Segregation it will therefore be sufficient if in 
each class of cases we giv^e the cause of Segeneration, showing 
why the same cause does not preyent all intergeneration, and 
explain the difference of character in the different sections pro- 
duced by the Segeneration. In full accord with the implications 
of the theory of evolution, w^e proceed on the assumption that 
iiitergeneration was the original condition of every species, and 
that the intergeneration of those that are brought together under 
favourable circumstances may be taken for granted, unless there 
is some special cause that prevents. All that is necessary to 
produce Separation is the failure of any one of the many con- 
ditions on which free-crossing depends, in such a way, and to 
such a degree, that the species falls into two or more sections 
between which crossing is interrupted, without its being inter- 
rupted within the hounds of each section. And all that is 
necessary to produce Segregation is that to Separation should be 
added some cause that secures difference of character in the 
different sections. And as Separation long continued inevitably 
ends in Segregation through the development of difference of 
character in the different sections, we need not in our classifi- 
cation set them wholly apart, though for the sake of clearly 
recognizing the difference it will be well to note in each class of 
causes whether the primary effect is Separation or Segregation. 


ClTMTOAriYE SnOEEUATIOlf AND THE CLASSIFICATION OF 
ITS Difeeeent Eoems. 

The fundamental law to which I would call attention may be 
expressed in the following formula: — -Cumulative Segregation 
produces accumulated divergence; and accumulated divergence 
produces permanent Segregation ; and the Segregate subdivision 
of those permanently Segregated produces the divisions and sub- 
divisions of organic phyla. If, then, -we can discover the causes 
of Segregation, we shall understand the causes of a wide range 
of phenomena; for this is the fundamental principle in, the for- 
mation of varieties, species, genera, families, orders, and all greater 
divergences that have been produced in the descendants of 
common ancestry. 

In treating of the causes of Segregation, I have found it con- 
venient to ' make two distinct classifications. In the one the 
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fun clam exit a! distinction is between segregation produced by tlie 
piirjxose of man, wliicli I call 

EationaL' SEGi?.ECrATiONj in its two forms : 

Altieicial Seosesation, 

Institutional Segbegation', 

and that produced by nature’ outside of man, w'liicli I call 
MesBONSITE SBGBFAlATroN; 

wliile any of these forms of Segregation may be intensified by 
Iiidepeodent transformation, tlirougb tlie principles of Diversity 
of Selection, DiTersitj of Fse, or Diversity of Direct Effects of 
the Eovironiiieiit ; and tlie combined action of Segregation wdtl 
these and other principles of transformation I call 

Intensive SnaBEOAXioN. 

Ill the other classification, the fundamental distinction is be^ 
tw^^eeii segregation arising from the relations in which the organism 
stands to' the emiroinnent, which I call 

Eniylronal Segregation^ 

and segregation arising from the relations in wdiicli the members 
of the same species stand to each other, which I call 

ReJifjjciie Segregation ; 

while any form of segregation belonging to either of these classes 
may be enhanced by one or more of the forms of Intension,- and 
thus present wdiat I call 

In ten sire Segrega ti a n , 

The Eeeects op Segbeoation. 

The effects of Segregation can be studied to advantage in the 
vast experience that has been acennnilated in the domestication 
of plants and animals. 

Artijieml Segregation is caused by the relations in which the 
organism stands to the rational environment, that' is to the 
purposes of mao. , In other words. Artificial Segregation is the 
rational' form of Erivironal Segregation. , Though the bearing of 
Segregation on the evolution of species ' in a state of' nature has 
been for the most part overlooked, yts effects have been c|'uite..' 
familiar tO' the breeder of domestic races. 
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As a coDvenient method of illiist ration, let ns consider the 
different results that will be gained according as we subject the 
same ten pairs of wild rock- pigeons to one or the other of the 
following methods of treatinent. 

In the first experiment let the treatment be as follows : — Let 
ten aviaries be prepared ; and in each aviary put one male with 
the female that most nearly resembles it. "When the young of 
each aviary arrive at maturity, let them be inspected, and if any 
individual resembles the inmates of one of the other aviaries 
more than the inmates of the aviary in which it was produced, 
let it be placed with those it most closely resembles. If any 
unusual variatior! arises, let it be j^laced in a new aviary, and let 
the one of the other sex that most closely resembles it in that 
respect be placed with it. "When the crowding in any aviary 
becomes injurious to the health of the birds let the numbers be 
indiscriminately reduced. Let this process be continued many 
generations, the inmates in all the aviaries being fed on the same 
food, and in every respect treated alike, and what will be the 
x’esiilt ? 

No expeiienced breeder will hesitate in assuring us that under 
such treatment a multitude of varieties wdll be formed j many of 
whicb will be very widely divergent from the original wild stock. 
In other words, Cwmiil€itive Segregation will produce accumithied 
divergence, though there is no Selection in the sense in takieli 
mTatural Selection is Selection. 

Again, let us take the same ten pairs, and putting them into 
one' large aviary, let them breed freely together without any 
Segregative influence comiug in to, affect the result; and who 
does not know that the type would remain essentially one 
though a considerable range of individual variation might arise. 
That is, without Segregation m divergence offgpe will arise.. 

The Natueal Law oe CuMunAriTB SEGEESAriON. 

I shall now^ show that there is in nature a law of Cumulative 
Segregation. There are large classes of activities in the organism 
and ill the environment that conspire to produce Segregate 
Breeding ; and to ■ produce it in such a way that, in a vast mul- 
titude of eases, it becomes a permanent fact, wdiieh no cause 
that 'we are aet]xiainted with can 'ever obliterate. Moreover, 
when one form of Segregation has become fully established, we 
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find that tlie different branches are liable to he again subjected 
to segregative influences, by which each branch is subdivided, 
and ill time differentiated into divergent forms that are not liable 
to intercross in a state of nature. 

as we have just pointed out, we know, from the funda- 
mental laws of the organic world, that Cumulative Segregation 
of tliis kind must produce Cumulative Bivergenee of Types. 

The Segregation that results from the natural causes enume- 
rated in this paper is eumulative in two respects. In the first 
place, every new form of segregation that now appears depends 
on, and is superimposed upon, forms of Segregation that have 
been previously induced ; for when Negative Segregation arises, 
and the varieties of a species become less and less fertile with 
each other, the complete infertility that has existed between them 
and some other species does not disappear, nor does the Positive 
Segregation (that is, the prevention of the consorting of the 
species characterized by^ this mutual incapacity) cease. The 
means by which the males and females of one species find each 
other are not abrogated when the species falls into segregated 
Tarieties.' In the second place, whenever Segregation is directly 
produced by some quality of the organism, variations that possess 
the endowment in a superior degree will have a larger share in 
producing the segregated forms of the next generation, and 
accordingly the Segregative endowment of the next generation 
will be greater than that of the present generation ; and so with 
each successive generation the segregation will become in- 
creasingly complete. 

The principle of Cumulative Segregation, first in its inde- 
pendent action, and still further when combined with the difibr- 
ent principles by which the divergence of the segregated branches 
is intensified, gives a formal explanation of the ever-expanding 
diversities of the organic world. It shows how varieties arise 
and pass into species, how species pass into genera, genera into 
families, families into orders, and orders into classes'' and the 
higher divisions, , as far as evolution by descent extends. It 
brings to light the dependence of this whole process on the 
influences that produce segregation; ,and show^s how^ these 
influences, added to Variation, Heredity, and the other acknow- 
ledged powers residing in organisms, must produce the phe- 
nomena of divergent evolution. 
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Co:m:petitiye Diseii}?tio2m. 

Before entering upon the discussion o£ the direct causes of 
Cumulative Segregation, let us briefly consider a law resulting 
from the competition of kindred with each other,, which brings to 
light the fact that such competition is one of the most important 
factors in preparing the way for, and in giving intensity to, the 
activities that lead to Segregation and divergent evolution. It 
is manifest that competition for identical resources and G-eogra- 
pliical Segregation are conditions which cannot exist at the same 
time between the same members of any species ; but it is also 
manifest that, when there are no natnral harriers separating the 
different districts of an area part of which is occupied by a 
species, pressure for food through a great increase in the popu- 
lation will tend to distribute the species over the whole area ; 
and, if the avaiiable resources in the different districts are consi- 
derably diverse, the overflow of population from the crowded 
district will be subjected to a necessary change of habits, and 
thus, through competition, there will he the disruption of old 
relations to the environment, and the bringing in of conditions 
that give the highest efficiency and the fullest opportunity to all 
the activities that produce Segregation. In the case of animals, 
no condition can tend more stronglj* to produce migration than 
scarcity of food in the old habitat j and in the case of both plants 
and animals, a great increase in the numbers that are exposed to 
the winds, currents, and other transporting infl.iieiiees of the 
environment increases the probability that individuals wull be 
carried to newr districts where circumstances will allow of their 
multiplying, and wffiere they will, at the same time, he prevented 
from crossing vrith the original stock. In many cases the segre- 
gation thus brought about will be in districts where the environ- 
ment is the and in other cases the pressure for food or 

other resources will lead portions of the species to take up new 
habits ill the effort to appiropriate lesources not previously used j 
and through these new habits they will often be segregated from 
those maintaining the original habits. I shall hereafter show 
that in both these cases there is a tendency to divergent 
evolution. 

I at one time thought of describing this principle as a form 
of Segregation, calling it dominational segregation ; but fuller 
reflection convinces me that the domination of the strong over 

LIJSfK. JOUBK".— ZOOLOGX, YOU. XX. ' 18 
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the weak is not a form of Segregation, but ratlier a cause that 
prepares the way for Segregation, by forcing i}orfcions of the 
coininiiiiity out of their inherited relations to the environnieiit. 


CHAPTEE III. 

DeSCEIPTION ANJ) ClASSIFlGATION OP THE CAUSES OP 

Cum’-EATITE Segeegation.^^ 

A. Entieonal Segeegation. 

Enyironal Segregation is Segregation arising from the relations 
in wiiicli tlie organism stands to the environment. 

It includes four classes, which I call Industrial, Chronal, 
Spatial, and Artificial Segregation .f 

( a ) Inbusteial Segeegation 

is Segregation arising from the activities by which the organism 
protects itself against adverse influences in the environment, or 
by which it finds and appropriates special resources in the 
enviroBmeiit. 

The different forms of Industrial Segregation are Sustentational, 
Protectioiial, and Xidiiicational Segregation. 

For the production of Industrial Segregation it is necessary 
that there should he, in the same environment, a diversity of 
fully and of approximately available resources more or less 
separated from each otlier, and in the organism some diversity 
of adaptation to these resources, accompanied by powers of 
search and of discrimination, hy which it is able to find the 
resources for which it is best fitted and to adhere to the same 
when found. 

The relation in which these causes stand to each other and 
through ivhich they produce segregation may be described as 
separation according to endowment produced by endeavour 
according to endowment. 

It is evident that if initial variation presents in any case a 
diversity of adaptations to surrounding resources that cannot be 

* In the following chapters nninerals are attached to what I consider sepa- 
rate causes of segregation independent of Iminan purpose. 

t Francis G-alton has suggested another class, wMeh might appropriately he 
caBed FertiBzatinnal Segregation. 



THRO'IJGH Crm'LATraE SEGBjEG-ATIOy. 


223 


followed without separating those differently endoirecl, we shall 
have, ill the nature of such variation, a cause of segregation 
and of divergent evolution. Some slight variation in the di«“ 
gestive powers of a few individuals makes it possible for them to 
live exclusively on some abundant form of food, wbicli the species 
has heretofore only occasionally tasted. In the pressure for 
food that arises in a crowded community these take up their 
permanent abode where the new form of food is most accessible, 
and thus separate themselves from the original form of the 
species. These similarly endowed forms will therefore breed 
together, and the offspring will, according to the law of Diver- 
gence tliToiigli Segregation, he still better adapted to the new 
form of food. And this increasing adaptation, with increasing 
divergence, might continue for many generations, though every 
individual should come to maturity and propagate ; that is, though 
there were no enhancing of the effect through Diversity of 
Selection, or indeed through any other cause producing Intensive 
Segregation. And when different forms of Intension do arise, 
they may be entirely independent of change in the environment, 
the only change being in the forms or functions of the organism. 

In choosing a name for this form of Segregation I first thought 
of calling it Physiological or Functional Segregation. But such 
a name is^ on closer examination, found to imply both too much 
and too little ; for on the one hand there is probably no form of 
segregation that is not in some ww. or in some degree due to 
physiological or functional causes, and on the other hand this 
special form of segregation is as dependent on psychological 
causes wdiich guide the organism in finding and in adhering to 
the situation for which it is best fitted, as it is on the initial 
divergence of the more strictly physiological adaptations by 
which it is able to appropriate and assimilate the peculiar form 
of resource. In the case of freely moving animals, the psycho- 
logical guidance is an essential factor in the success of the in- 
dividual ; while in the ease of plants and low" types of animal life, 
the suitable situation is reached by a wide distribution of a vast 
number of seeds, spores, or germs, and the same situation is 
maintained by a loss of migrational power as soon as the germs 
begin to develop. ^ In these lower organisms it is evident that 
the success of the individual must depend on its physiological 
rather than on its psychological adaptations ; and if an initial 
divergence of adaptations results in a slight difference in the kinds 

18 * 
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that succeed in, gerniinating in eonti’asted situations, the difference 
is clireetlj due to a- Divei’sitT in tlie forms of i^atiiral Selection 
affecting the seed, and the Separation is \rhat I hereafter describe 
as Local Separation passing into Local Segregation. We there- 
fore see tliat wliat I here call Industrial Segregation depends on 
psycliological powers acting in aid of divergent physiological 
adaptations to the earironment, or in aid of adaptations that are 
put to cliilerent uses. 

ObseiTaticai slioyrs that there is a multitude of cases in which 
Endeavour according to Endowment brings together those simi- 
iadr endowed and causes them to breed together ; and when the 
species is tlnis divided into two or more groups somewhat differ- 
e,iitjy endowed, there w'ill certainly he an increased divergence in 
the offspring of the parents thus Segregated ; and so on in each 
successive generation, as long as the individuals find their places 
according to their endowments, and thus propagate with those 
similarly eiidoived, there will be acciimulated divergence in the 
next generation. Indeed it is evident that Endeavour according 
to Endowiiient may produce under one environment what bTatnral 
Selection produces when aided by local ' separation in different 
environments. As it produces the separate breeding of a diver- 
gent form without involving the destruction of contrasted forms, 
it is often the direct cause of divergent transformations ; while 
^N’atiiral Selection, which results in the separate breeding of the 
fitted through the failure of the unfitted, can never be the cause 
of dirergenee, unless there are concurrent causes that produce 
both divergent forms of ISTatiiral Selection, and the separate 
breeding of the different kinds of variations thus selected. 

8uefu dined Intension , — Another law is usually believed to be 
connected with Endeavour which, if it exists, must conspire to 
enhance its tendency to pu’oduce divergent evolution. I refer 
to the iniluence which the habitual endeavour of the parents has 
on the inherited powers of the offspring. We may call it the 
law of Endownieiit of Offspring according to the Exercise or 
Eiicleavoiif of Parents, or more briefly Buetudinal Intension. 
The iiilierltecl effects of use and disuse have been fully recogmized 
by Darwin, Spencei*, Cope, Murphy, and others, and need not 
here be discussed. The one point to^ which I wish to call atten- 
tion is, that ill order that diversity of use should produce diver- 
gent evolution, it is necessary that free crossing should he pre- 
vented between the different sections of the species in which the 
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diTersitj of use is founcL Now this condition of separate breed- 
ing is often secured by Industrial Segregation. In other words^ 
the law of Ey.deaTOur according to Endowment, often secures 
Separation according to endowment ; and this giyes an oppor- 
tunity for the inneritabie effects of diversity of endeaTOur to be 
accumulated in successive generations ; and in tbis way both 
laws conspire to produce divergent evolution. 

In the relation of tliese two factors we have a striking example 
of the peculiar interdependence of vital pbenomena* Biyersity 
of endowment is the cause of diversity of endeavour and of 
Segregate Breeding, and diversity of endeavour -witli Segregate 
Breeding is the cause of increased diversity of endowment. It 
is very similar to tlie relation between power and exercise in the 
individiiaL Without power there can be no exercise, and with- 
out exercise there can be no continuance or growth of power. 

We, therefore, see that the effects of Industrial -Segregation 
are specially liable to be enhanced by that form of Intensive 
Segregation which I have suggested should be called Suetudinal 
Intension. 

Simple and familiar as the principles of Industrial Segregation 
and Suetudinal Intension may seem, their consistent application 
to the theory of evolution will throw new light on a wide range 
of problems. This law of divergent evolution through Industrial 
Segregation rests on facts that are so' fully acknowledged by all 
parties, that it seems to be a superfluous work to gather evidence 
on the subject. It may, however, be profitable to consider briefiy 
whether the cases are frequent in which different habits of feed- 
ing, of defence, or of nest-building become the cause of separate 
breeding by which the same habits are maintained in one line of 
descent without serious interruption for many generations. It 
is important to remember, (1) that the separate breeding will 
arise with equal certainty whether the diversity in the habits 
has been initiated by original diversity in the instincts and 
adaptations of the different variations, or by the crowding of 
population inducing special efforts to find new resources, and 
leading to diversity of endeavour ; and (2) that in either case the 
result is w^hat is here called Industrial Segregation. In the first 
case the process is directly Segregative, while in the second case 
it is primarily Separative, but (according to the principle dis- 
cussed ill the second section of last chapter) inevitably passes 
into Segregate Breeding- Suetudinal Intension, or Divergent 
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Evoliitioii tliroiigli Biversitj of Use, Yill operate as surely in the 
one ease as in the other. 

1. Sustemtational Segregation arises from the use of different 
methods of obtaining sustentation by members of the same 
species. 

There can be no doubt that of the innumerable cases where 
pbjtophagic varieties (as they are sometimes called) of insects 
exist, a considerable proportion would be found on investigation 
to be permanent varieties producing offspring that are better 
adapted to the use of the special form of food consumed by the 
parents than are the offspring of other varieties ; and it is evi- 
dent that if the peculiar habits of each variety had no tendency 
to produce segregative breeding this result would not be reached ; 
for each variety would be promiscuously mingled writh every 
other, and, though the tendency to variation might be greatly 
increased, the regular production of any one variety of young 
would be prevented. 

A large mass of facts could be easily gathered illustrative of 
Siistentational Segregation ; but as the principle will probably 
be denied by no one, -we shall pass on without further expansion 
of this part of the subject. 

2. iProiectional Segregation is Segregation from the use of 
different methods of protection against adverse influences in the 
environment. 

When a new enemy enters the field occupied by any species 
different methods of escape or defence are often open to the 
members of the one species ; and tbe use of these different 
methods must sometimes result in the segregation of the mem- 
bers according to the methods adopted. Some may hide in 
thickets or holes, wdiile others preserve themselves by flight. 
Supposing the sjfecies to be an edible butterfly occupying the 
open fields, and tbe new enemy to be an insectivorous bird also 
keeping to the open country, certain members might escape by 
taking to the wood-lands, while others might remain in their old 
haunt, gaining through Protectional Selection more and more 
likeness to som'C inedible species. 

JSiiiificaiioml Segregation . — Let us now consider the effects 
of divergent habits in regard to nest-building. It is well known 
to American ornithologists that the Cliff Swallow of the eastern 
portions of the Lnited States has for the most part ceased to 
build nests in the cliffh that were the original haunts, of the 
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si)ecies, and lias availed itself o£ tlie protection from tlie weatter 
offered by tlie eaves of civilized houses; and that with this 
change in nest-hnilding has come a change in some of its other 
habits, iSlow there is reason to believe that if the number of 
houses had been limited to a hundredth part of those now exist- 
ing, and if that limited number had been very slowly supplied, 
this gradual change in some of the elements of the environment 
would have resulted in divergent forms of adaptation to the en™ 
vironment in two sections of the same species. One section 
wmnld have retained the old habit of building in the cliffs, with 
all the old adaptations to the circumstances that depend on that 
habit ; while another section of the species would have availed 
itself of the new opportunities for shelter under the eaves of 
houses, and would have changed their inherited adaptations to 
meet the new habits of nest-building and of feeding. It is also 
evident that the prevention of free interbreeding between the 
different sections caused by the diversity of habits would have been 
an essential factor in the divergence of character in the sections. 

It simply remains to consider whether the industrial habit 
that separates an individual from the mass of the species will 
necessarily leave it alone, without any chance of finding a consort 
that may join in producing a new intergenerant. The answer is 
that there is no such necessity. Though it may sometimes 
happen that an individual may he separated from all eompauioiis 
by its industrial habit, it is usually found that those that at one 
time and one place adopt the habit are usually sufficient to keep 
up the new strain, if they succeed in securing the needed sus- 
tenance. 

(5) Cheokal Seg-eeg-atio^?- 

is Segregation arising from the relations in which the organism 
stands to times and seasons. 

I distinguish two forms — Cyclical and Seasonal Segregation. 

4. Cyclical Segregation is Segregation arising fx'om the fact 
that the life cycles of the different sections of the species do not 
mature in the same years* 

A fine illustration of this form of Segregation is found in the 
case of Gicacla septemdecim^ whose metropolis is in Virginia, 
Maryland, and Delaware, though many out-lying broods are 
found in other regions east of the Mississippi Elver. The typical 
form has a life-cycle of seventeen years, but there is a special 



228 


EET« J. T. GULTCK 02? BITEEGEOT ETOLETtOK 


race {Cicmla tre^Jecim, Eiley) tliafc is separated from tlie typical 
fomp both locally and clironally. As the life-cycle of this race 
is thirteen instead of seventeen years, even if occupying the same 
districts and breeding at exactly the same season, interbreeding 
could occur between the two forms only once in 221 years, or 
once in 13 generations of the longer lived race, and once in 17 
generations of the shorter lived race. During the year 1885 the 
two races appeared simiiltaneouslr* The opportunity for testing 
whether they would freely interbreed if brought together has, 
therefore, passed not to return till the year 2106 ; but the dis- 
tribution of the two races in different districts seems to indicate 
that Local Segregation lias had an important influence in the 
development of the race. It is manifest, however, that if during 
a period of local separation, or if during the period of 221 years 
of Cyclical separation after the thirteen-year race was first 
formed, this race should become modified in the season of its 
appearing, there would after that be no mingling of race, though 
brought together in the same districts. This would be Seasonal 
Segregation, which we shall consider in the next section ;• hut 
wliat is of special interest here, as an example of complete 
Cyclical Segregation, is the fact that at Eall River, Massachu- 
setts, tliere is a brood of the se^femdecim form, due a year later 
than the universal time of appearing/^ 

111 any species where the breeding of each successive genera- 
tion is separated b,y an exact measure of time which is very 
rigidly regulated by the constitution of the species, Cyclical 
Segregation will follow, if, through some exti^aordinary combina- 
tion of eircumstances, members snflieient to propagate the species 
are either listened or delayed in their deveioj)ment, and thus 
thrown out of synchronal compatibility with the rest of the 
species. If, after being retarded or hastened in development so 
that part of a cycle is lost or gained, the old constitutional time 
measure reassei^ts itself, the Segregation is complete. 

So far as this one point relating to the time of maturing' is 
concerned the constitutional ciifierence is segregative, wdiile in 
every other respect it will be simply separative, except as sepa- 
ration passes into Segregation. The Eall-River brood of Qicada 

* 'See statement by Prof. C. Y. Eiley, in ‘ Science,* voL vi. p. 4. For pir- 
tieiilaM concerniiig the distribution and habits of this species see a paper by 
Prof. Eiley, read before the Eioiogical Society of Washington, May 30, 1885, 
extracts from which are giTcn in ‘ Science/ toL t. p. 518. 
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se^temdecim being entirely separated from all otber broods of the 
same race bj being* belated a year, may be modified by forms of 
ISTatural Selection that never arise in these other broods. And 
this may be the ease even if a brood observing the ordinary time 
is always associated with it in locality. 

5. Seasonal Secfregatlon is produced whenever the season for 
reproduction in any section of the species is such that it cannot 
interbreed with other sections of the species. It needs no argil- 
nieiit to show that if, in a species of plant that regularly flowers 
in the Spring, there arises a variety that regularly flowers in the 
antiimn, it will be prevented from interbreeding wdth the typical 
form. The question of chief interest is, under what circum- 
stances are varieties of this hind likely to arise*'? Is a casual 
sport of this kind likely to transmit to subsequent generations a 
permanently changed constitution ? If not, how is the new con- 
stitution acquired? Due obvious answer is that it may arise 
under some special influence of the environment upon members 
of the species that are geogTaphically or locally segregated from 
the rest of the species. 

But may not the variation in the season of flowering be the 
cause of segregation that will directly tend to produce greater 
variation in tiiat respect in the next generation, and so on till 
the divergence in the constitutional adaptation to season is 
carried to the greatest extreme that is compatible with the en- 
vironment ? I believe that it not only may, but must have that 
effect; but tve should remember that the average form which 
flowers at the height of the season will so vastly predominate 
over the extreme forms that the latter will be but stragglers in 
comparison. 

In regard to the one point of the season of readiness for pro- 
pagation, this principle is segregative ; but in other respects it is 
simply separative, unless through the principle of correlated 
variation other charaetei's are directly connected wdth the con- 
stitution that determines the season. It ivill be observed that 
Seasonal Segregation is produced by a parallel and simultaneous 
change in the constitution of members in one place sufiiAent to 
propagate the species ; while Cyclical Segregation is produced 
by a simultaneous acceleration or retardation in the development 
of Eiembers in one place sufficient to propagate the species with- 
out disturbing the regular action of the constitution under 
ordinary circumstances. ■ 
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(6*) SpATIAX SEGEEaATI02f 

is Segregation arising from tlie relations in w'iiicli tlie organism 
stands to space. 

I distinguisli two forms, viz. Geographical and local Segre- 
gation. 

GeograpJiiecd Begregation is Segregation that arises from the 
distribution of the species in districts separated by geographical 
barriers that prevent free interbreeding. Decided differences of 
climate in neighbouring districts -and regions may be classed as 
geograplii cal b arri er s . 

Local Begregaiion is Segregation that arises when a species 
w'ith small powers of migration and small opportunities for trans- 
portation lias been, in time, very vvidely distributed over an area 
that is not subdivided by geographical barriers. The Segrega- 
tion in this case is due to the disproportion between the size of 
the area occupied and the powers df communication existing 
between the members of the species ocenpying the different parts 
of the area. Though it is often difficult to say wdiether a given 
case of Segregation should be classed as Geographical or Local, 
still the distinction will be found useful; for the results will 
differ according as the Segregation is chiefly due to barriers or 
to wide diffusion of the species. In Geographical Segregation 
the result is usually the development of well-defined varieties or 
species on opposite sides of the barriers ; but in Local Segrega- 
tion it often happens that the forms found in any given locality 
are connected with those in surrounding localities by individuals 
presenting every shade of intermediate character and in general 
terms it may be said that the forms most widely separated in 
space are most widely divergent in character. It is of course 
apparent that when the divergence bas reached a certain point 
the differentiated forms may occupy the same districts without 
interbreeding, for they wilt be kept apart by some, if not all, of 
the cliflerent forms of Industrial, Cliroiial, Conjunctional, and 
liiipregiiational Segx'pgation. 

Three different forms of Spatial Segregation may be distin- 
guished according to the causes by which they are produced, viz.: — 

6. Migratioiial Segregation^ caused by powders of locomotion 
in the organism. 

7. TrmisforfctUonal Segregation^ caused by activities in the 
environment that distribute the organism in different districts, 
(prominent among these are currents of atmosphere and of 
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water, and fclie action of migratory species upon tliose tliat can 
simply cling). 

8. Geological Segregation, caused by geological changes di- 
viding the territory occupied by a species into two or more 
sections. For example, geological subsidence may divide the 
continuous area occupied by a species into several islands, 
separated by channels which the creatures in question cannot 
pass. 

Migration difters from transpoi'tation simply in that the former 
is the direct result of activities in the organism, and the latter 
of activities in the environment; and though the distribution of 
every species depends on the combined action of both classes of 
activities, it is usually easy to determine to which class the 
carrying power belongs. The qualities of the thistle-down 
enable it to float in the air, but it is the wind that carries it afar. 

Some degree of Local Segregation exists whenever the members 
of a species produced in a given area are more likely to interbreed 
with each other than with those produced in suiTounding areas, 
or whenever extraordinary dispersal plants a colony beyond the 
range of ordinary dispersal. In other words, when those pro- 
duced in a given district are more nearly related with each other 
than with those produced in surrounding districts, there local 
segregation has existed. 

There is one important respect in which Spatial Segregation 
differs from all other forms of Environal Segregation, namely, in 
its ordinary operation it does not depend directly upon diversity 
in the qualities and powers of the organism. The dispersion of 
the members of a species would not be prevented if each was 
exactly like every other ; though, of course, if thei’e were no 
power of variation, separate breeding would have no iiifl.uence in 
producing divergence of character. It follows that every species 
is, or is more or less liable to be, affected by Spatial Segregation ; 
and it often hapjpens that other forms of Segregation arise 
through the previous operation of this form ; but as Spatial 
Segregation prevents organisms from crossing only when sepa- 
rated in space, it must always be reinforced by other forms 
of segregation before well-defined species are produced that 
are capable of occupying the 'same district without interbreeding. 
The vast majority of the divergent forms arising through Local 
Segregation are reintegrated with the surrounding forms, ' new 
divergences constantly coming in to take the place of the old ; 
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blit ifj diiriiig its brief period o£ local diTergence, Industrial 
or Chronal Segregation is introduced, tbe Tariety becomes 
more and more dinerentiatecl, and, as one alter anotlier tbe 
difterent forms of Eefiexire Segregation arise, it passes into a 
■\Yeii~ defined species. There is, however, reason to believe that 
the order of events is often tbe reverse, Et4exive forms of 
Segregation being the cause of tbe first divergences. 

As Spatial Segregation does not depend ujjoii diversity in the 
qualities and powers of tbe organism, so also it does not usually 
result in distributing the organism in difierent localities according 
to their diftereiiees of endowment. Tbe causes that produce it 
are priinarily separative, not segregative. 

Migration is produced by tbe natural powers of tbe orgauism, 
acting under tbe guidance of instincts that usually lead a group 
of individuals, capable of propagating tbe species, to migrate 
together ; while tbe organisms that are most dependent on 
activities in tbe emironinent for their distribution, are usually 
distributed in tbe form of seeds or germs, any one of which is 
capable of developing into a complete community. 

The causes of Separation between the difierent sections, and 
of Integration between tbe members of one section, are therefore 
sufficiently clear ; but what are the causes of diff'erence of cha- 
racter in tbe different sections, especially when they are exjjosed 
to tbe same environment? These causes all come under wdiat I 
call Intensive Segregation, which, for tbe sake of saving repetition , 
will be fully discussed in a separate paper. 

(il) 9, EEBTILIZAXIONiJQ SEGEEGATION. 

Since writing this chapter on Environal Segregation, I have 
seen Erancis G-alton’s short article on Tbe Origin of Tarieties ” 
pubHshed in 'Mature,’ vol. sxxiv. p. 395, in which he refers to a 
cause of segregation that bad not occurred to me. He say s “ If 
insects visited promiscuously tbe flowers of a variety and those 
of tbe parent stock, then — supposing tbe organs of repro- 
duction and tbe period of fiow^ering to be alike in both, and 
that hybrids between them could be produced by artificial cross- 
fertilization — we sliould expect to find hybrids in abundaiiee 
whenever members of tbe variety and those of tbe original stock 
occupied tbe same or 'closely contiguous districts. It is bard to 
account for our not doing so, except on the supposition that insects 
feel repugnance to visiting tbe plants interchangeably^ 
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Following tlie form of nonienelature adopted in tliis paper, I 
venture to call tliis principle Fertilizational Segregation. 

It is evident that Segregation of this form depends on diver- 
gence of character already clearly established, and therefore on 
some other form of Segregation that has preceded. It is also 
segregative rather than separative, in that it perpetuates a segre- 
gation previously produced, which might otherwise be obliterated 
by the distribution of the different forms in the same district. 
The form of Segregation that precedes Fertilizational Segregation, 
producing the conditions on which it depends, must, from the 
nature of the case, he Local Segregation. Chronai and Impreg- 
national Segregation, when imperfectly established, might be 
fortified by Feiffilizationai Segregation ; but, in the case of plants, 
these are all dependent on previous Local Segregation. 

( e ) Artificial Segeeg-atioiv. 

Artificial Segregation is Segregation arising from the relations 
ill which the organism stands to the rational enviroiiment. As 
the operation of this cause is familiar, and as it was considered 
in the last chapter when discussing the effects of se,gregation, we 
pass on, simply calling attention to the fact that it is a form of 
Environal Segregation. 

The Impobtais^ce of Ewieo^’'al Segeegatiov, 

We must not assume that the various forms of Environal 
Segregation are of small infiuence in the formation of species 
because Sexual or Impregoational Incompatibility is a more 
essential feature, wdthout which all other distinctions are liable 
to be swept away. The importance of the forms of segregation 
discussed in this chapter lies in the fiiet that they often open 
the way for the entrance of the more fundamental forms of 
segregation, even if they are not essential conditions for the 
development of the same. Though myriads of divergent forms 
produced by Local and Industrial Segregations are swept away 
in the struggle for existence, and myriads are absorbed in the vast 
tides of crossing and intercrossing currents of life, tlie po’wer of 
any species to produce more and more highly adapted variations, 
and to segregate them in groups that become specially adapted to 
special ends, or that grow into specific forms of beauty and 
internal harmony, is largely dependent on these factors. 
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CHAPTEE IT. 

EeSCEIPTION and ClASSIEICATION OE THE CAUSES OE 
CulirLAtrvE Segregation (contimced). 

B. Eetx-extte Segregation. 

EeHexiTC Segregation is Segregation arising from tlie relations 
in wliieh tlie iiieinbers of one species stand to each otlier. 

It includes tliree classes, whieli I call Conjimctional, Impreg- 
national, and Institutional Segregation. 

It is important to obserre tliat Intergeneration requires com- 
patibiiitj in all the circle of relations in ^ubicli the organism 
stands ; but, in order to ensure Segeneration between anj two 
or more sections of & species, it is siiffieient tliat incompati- 
bility should exist at but one point. If either sexual or social 
instincts do not accord, if structural or diaieBsional characters 
are not correlated, if the sexual elements are not mutually 
potential, or if fixed institutions hold groups apart, Intergen- 
eration is prevented, and Segeneration is the result, either as 
Segregation, or as Separation that is gradually transformed 
into Segregation. 

(a) Conjunctional Segregation. 

Conjimctional Segregation is Segregation arising from the 
instincts by which organisms seek each other and hold together 
in more or less compact communities, or from the powers of 
growth and segmentation in connection with self-fertilization, 
through which similar results are gained. 

I distinguish four forms — Social, Sexual, ferminal, and Floral 
Segregation. 

10. Social Segregation is produced by the discriminative action 
of social instincts. 

The law of social instinct is preference for that which is 
familiar in one’s companions ; and, as in most cases the greatest 
fainiliaritj is gained with those that axe near of kin, it tends to 
produce breeding within the clan, which is a form of Segregate 
Breeding. If the clan never grows beyond the powers of 
individual recognition, or if tbe numbers never become so great 
as to impede each other in gaining sustenance, there ■will be but 
little occasion for segregation ; but multiplication will lead to 
segmentation. Wherever the members of a species, ranging freely 
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over a given area, di Tide up into separate herds, flocks, or swarms, 
of wMcli the mein'bers produced in any one clan breed with each - 
other more than with others, there we have Social Segregation. 

It should always he kept in mind that Social Segregation 
arises at a very early stage, holding apart groups not at all or 
hut very slightly differentiated ; while in the case of many 
animals, the eager sexual instincts of the males constantly tend 
to break up these minor groups. Though the barriers raised by 
social insincts are often broken over, their influenee is not 
wholly overcome ; and in many intstances the Social Segregation 
becomes more and more pronounced, till in time decided Sexual 
Segregation comes in to secure and strengthen the divergence. 

11. Seaiiml Segregation is produced by the discriminative action 
of sexual instincts. 

There can be no doubt that sexual instincts often differ in such 
a way as to produce segregation. Bat how shall we account for 
these differences P In the case of Social Segregation there is no 
difficulty, for it seems to be, like migration, due to a constant 
instinct, always tending to segregation. We also see that an 
endowment wliich prevents the destruction of the species through 
the complete isolation of individuals, and which co-operates with 
migrational instincts in securing dispersal without extinction^ 
may be perfected by the accumulating effects of its own action. 
And is there any greater difficulty in accounting for the law that 
regulates sexual instincts ? If it can be sbowm that Yigoiir and 
Yariation, the conditions on which adaptation depends, are in 
their turn dependent m some degree of crossing, there will be no 
difficulty in attrihutiag the development of an instinct that 
secures the crossing to the superior success of the individuals 
that possess it in even a small degree. On the other hand, 
whenever there arises a variety that can maintain itself by crosses 
within the same variety, any variation of instinct that tends to 
segregation will be preserved by the segregation. It needs no 
experiments to prove that, if the members of a species are iro- 
peiled to consort only with the members of other species, they 
will either fail to leave offspring, or their offspring will fail to 
inherit the characteristics of the species. The same is true con- 
cerning the continuance of a variety that is not otherwise segre- 
gated. .The power of variation on the one hand, and the power 
of divergent accumulation of variations on the other hand, are 
prime necessities for creatures that are wresting a living from a 
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vast and complex eBTiroBment : and tlie former' is secured ty tlie 
advantage over rivals possessed by the variations that favour 
cxossingj and the latter by the better escape from the swamping 
effect, and soirietinies from the competition of certain rii^als, 
secured by the more segregative variations. "We must there- 
fore believe that, whenever in the history of an organism there 
arise segregative variations which are able to secure sufficient 
sustentation and propagation to continue the species, the segre- 
gative cjuality of the forms thus endowed will be preserved and 
accumulated through the self-accumulating effect of the segre- 
gative endowments. 

It is probable that in many of the higher vertebrates sexual 
instincts tend to bring together those of somewdiat divergent 
character, but the difference preferred is within very narrow 
limits ; and beyond those limits, it may be said that the general 
law for sexual attraction is, that it varies inversely as the dif- 
ference in the characters of the races represented, if not inversely 
as some power of such difference. The action of such a law 
is necessarily segregative, whenever the divergence has, through 
other causes, passed beyond the limit of higher attraction. Before 
Sexual Segregation can arise, there must arise distinctive charac- 
teristics by means of which the members of any section may 
discriminate between those of their own and other sections. If 
there are no constant characteristics, there can be no constant 
aversion between members of different groups, no constant pre- 
ference of those of one’s owm group. From this it follows, that 
before Sexual Segregation can arise, some form of Segregation 
that is not dependent on aceumiilated divergence of character 
must have produced the divergence on wdiich the Sexual Segre- 
gation depends. Such forms are Local, Social, and some kinds of 
Industrial Segregation. When varieties have arisen through 
these causes, it often happens that Sexual Segregation comes in 
and perpetuates the Segregation which the initial causes can no 
longer sustain. As long as the groups are held apart by diver- 
gent sexual instincts, it is evident that divergent forms of Sexual 
Selection are almost sure to arise, leading to a further accumu- 
lation of the divergence initiated by the previous causes. 

If there is any persistent cause by which local and social 
groups are broken up and promiscuously iiiteriaingled before 
recognizable characters are gained, the entrance of Sexual Segre- 
gation will be prevented. I therefore conclude that the chief 
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infiuence of tliis latter factor is found in its prolonging and 
fortifying tlie separate breeding of varieties tbat have arisen 
under Local, Social, or Industrial Segregation, and in thus con- 
tinuing the necessary condition “for the development of increas- 
ingly divergent forms of Intensive Segregation, under 'ivliich the 
organism passes hy the laws of its own vital activity when dealing 
with a complex environment in groups that never cross. 

12. Germinal Segregation is caused hj the propagation of the 
species hy means of seeds or germs any one of which, when 
developed, forms a communih' so related that the members breed 
with each other more frequently than with the members of other 
communities. If the constitution of any species is such that the 
ovules produced from one seed are more likely to be reached and 
fertilized by pollen produced from the same seed than by pollen 
produced from any other one seed, then G-erininal Segregation is 
the result. 

In order to secure this kind of Segregation it is not necessary 
that the dowers fertilized hy pollen from the same plant should 
be more fertile, or the seeds capable of producing more vigorous 
plants than the flowers fertilized hy pollen from imotlier plant. 
All that is required is that of the seeds produced a larger number 
shall he fertilized by the pollen of the same plant than by the 
pollen of any other one plant. 

This form of Segregation* is closely related to Local Segre- 
gation on one side, and to Social Segregation on the other. It, 
however, differs from the' former in that it does not depend on' 
Migration or Transportation, and from the latter in that it does 
not depend on social instincts. 

■13. ' Moral Segregalion is Segregation arising from the closest 
fom of self-fertilization, namely the fertilization of the ovules of 
a flower by pollen from the same flower. 

Many plants that in their native haunts are frequently crossed 
by the visits of insects depend entirely on self-fertilization when 
transported to other countries where no insect is found to per-' 
form the same service for them. The common pea {^kum 
satimm) is an example of a species that habitually fertilizes 
itself in England, tli'Ough Darwin found that it was very rarely 
visited by insects that were capable of carrying the pollen.^ 
Darwin also mentions Ophrys apifera as an orchid which “ has 

^ See ^ Cross- and Self-Fertilization in the Tegetable Kingdom/ p. 161. 
jouBK.— zoononx, von. xx. 19 
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alniost eeriaiDiy beeii propagated in a state of nature for tliousands 
of generations without having been once intercrossed. ” 


Oiserirdlons on Germinal and IFIoral Segregation. 

A fuel' of great importance in its bearing on the origin of 
varieties slionkl be here noted. Any variation, arising as a so- 
called sport, in any group of plants where either of these prin- 
caples is acting strongly will be restrained from crossing, and will 
be pjreserved except in so far as reversion tabes place. USTow 
there is always a possibility that some of the segregating branches 
of descent will not revert, and that, through the special character 
which they possess in common, they will some time secure the 
services of some insect that will give them the benefit of cross- 
fertilization with each other without crossing with other varieties. 
The poiver of attaining new^ adaptations may be favoured by self- 
fertilization occasionally interrupted by interbreeding with indi- 
viduals of another stock ; for the latter is favourable, as intro- 
ducing vigotsr and variation and the former as giving opportunity 
for the accumulation of variations. 

( h ) Imphegivi.tioxal SeGBEOATIO^hU 

Impregiiatioiial Segregation is due to the different relations in 
which the members of a species stand to each other in regard to 
the possibility of their producing fertile offspring when they 
consort together. 

Ill order that Iinpregnational Segregation should be established 
and perpetuated it is necessary, 1st, that variation should arise 
from which it results that those of one kind are capable of pro- 
ducing vigorous and fertile offspring in greater numbers when 
breeding with each other than, when breeding with other kinds ; 
2iid, that nuitually compatible forms should be so brought to- 
gether as to ensure propagation through a series of generations. 
Ill order to secure this second condition, it is necessaiy tliat, in 
the case of plants, there should be some degree of Local, Grerminal, 
or Floral Segregation, and, in the case of animals that pair, 
either pronounced Local Segregation, or partial Local Segre- 
gation supplemented by Social or Sexual Segregation. The first 
of these factors I call l!^egative Segregation, as contrasted with all 

* See ‘Oroas- and Self Feriilizatioa in the Tegetable Kingdom,’ p.,4d9. 
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other forms of Begregatiou, wliich I gronp togetlaer as Positire 
Segregation. 

Of eaeli form of Segregation wliicli we liare up to tliis point 
considered, the segregating cause has been one that distributes 
iiidiTiduals of the same species in groups between which free 
intergeneration is checked. ; while the proj)agation of the different 
groups depends simply on the original capacity for iatcrgeuera- 
ting coinmon to all the members of the species. The intercrossing 
lias been limited not by the capacity, but by the opportunity and 
inclination of the members. Coming now to eases in which the 
lack of capacity is the cause that checks the production of 
mongrels, we find a dependence of a very different kind ; for to 
ensure the propagation of the difierent groups it is not enough 
that the general opportunity for the members to meet and con- 
sort remains unimpaired. There must be some additional segre- 
gating influence bringing the members together in groups corre- 
sponding to their segregate capacity, or they will fail of being 
propagated. 

A partial exception must be made in the case of Potential 
and Prepotential Segregation, the latter being due to the pre- 
potency of the pollen of a species or variety on the stigma of the 
same species or variety, and the former to the complete impo- 
tence of the foreign pollen. When allied species of plants are 
promiscuously distributed over the same districts, and flowering 
at the same time, prepotency of this kind is one of the most 
direct and efficient causes of Segregate Breeding. The same 
must be true of varieties similarly distributed whenever this 
character begins to affect them. In the case, however, of 
dioBcious plants and of plants whose ovules are incapable of being 
impregnated by pollen from the same plant, no single plant can 
propagate the species. If, therefore, the individuals so varying 
as to be prepotent with each other are very few and are evenly 
distributed amongst a vast number of the original form, they 
will fail of being segregated through failing to receive any of the 
prepotent pollen. It is thus apparent that when the; mutufcilly 
prepotent form is represented by comparatively few individualB, 
their propagation without crossing will depend on their being 
self-fertile and subject to Germinal or Moral Segregation, or on 
their beiog brought together by some other form of Positive 
Segregation. 

When a considerable number of species of plants are commingled 

19 # / 
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and are flowering* at tlie same time, tlieir separate propagation is 
preseiwed, in no small degree, b^r tlie Prepoteiitial Segregation of 
tliose iliat are most nearly allied, and by the complete Potential 
Segregation of those that belong to different fanailies, orders, and 
classes. The same principle must come in to prevent the crossing 
of iliiferent species, genera, families, and orders of animals wliose 
fertilizing elements are distributed in the wmter. "We must, 
therefore, consider it a form of Positive as well as Negative 
Segregation ; for tb.e free distribution of the fertilizing element, 
with the superior affinity of the two sexual elements when pro- 
duced by tliose that are mutually prepotential, secures the inter- 
breeding of those that- are mutually prepotential. 

Inpiregiiational Segregation generally exists between the dif- 
ferent species of the same genus, almost always between species 
of different genera, and always between species of different 
ffimilies, orders, classes, and all groups of higher grade. And in 
all these cases it is associated with other forms of segregation, 
and whenever it has once become complete, it lias never been 
known to give •way. Though complete mutual sterility never 
gives place to complete mutual fertility, in every case where the 
descendaiits of the same stock have developed into different 
classes or orders, and in most cases where they have developed 
into different families or genera, the reverse process has taken 
place, and complete mutual fertility has given place to complete 
mutual sterility. 

Under Impjregnational Segregation I distinguish five principles 
namely, Segregate Size, Segregate Structure, Potential and Pre- 
potential Segregation, Segregate Fecundity, and Segregate Tigouri 

14. Segreffufe Size is caused by incompatibility in size or 
dimensions. 

As familiar illustrations of this form of Segregation, I may 
mention the f ollowing : — The largest and smallest varieties of the 
a-ss may run in the same pasture wdthont any chance of crossing. 
I have also kept J apaiiese bantam fowls in the same yard with 
other' breeds without any crossing. In many other species indi- 
viduals 'of extreme divergence in size are incapable of inter- 
breeding, 

15. Segre^at4 Structure is .caused by the lack of correlation in 

the proportionate size of different organs and by other incom- 
patibilities of structure. ■ ■ , 

''■Parwin suggests ■ that the impossibility of across between 
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certain species maj be due to a lack of 'correspondence in 
lengtii of tke pollen-tubes and pistils. Suck a lack of barmony 
would perhaps account for difference of fertilitj in reciprocal 
crosses. 

Segregate Structure does not usually arise till other forms of 
Segregation have become so well established that difference of 
structure does not make any essential difference in the amount of 
in ter generation. It is not, howuver, impossible that species that 
would otherwise be fertile infer se are thus held apart. In 
Broca’s w^ork on ^ Human Hybridity * ^ there is a passage 
quoted from Prof. Serres, showing that it is very possible that 
this form of incompatibility may exist between certain races 
of man. 

16 . Potential Segregation and Frepotential Segregation . — These 
are caused by more or less free distribution of the fertilizing 
element together with the greater rapidity and power with whicli 
the sexual elements of the same species, race, or iiidiridual com- 
bine, as contrasted with the rapidity and power with which the 
elements of different species, races, or individuals combine. 
Potential Segregation is caused by the mutual impotence of the 
contrasted forms, as is always the ease between different orders 
and classes; and Prepotential Segregation is caused by the 
superior influence of the fertilizing element from the same 
species, race, or individual, as contrasted with that from any 
other species, race, or individual, when both are applied to the 
same female at the same time, or sometimes when the prepotent 
element is applied many hours after the other. 

Por the operation of this principle the fertilizing element from 
different males must he brought to the same female. 

' "Wh^n pollen, from a contrasted genus, order, or class has no 
more effect than inorganic dust, it seems appropriate that we 
should call the result Potential Segregation rather than Prepo- 
tential Segregation, w’hieh implies that the foreign as w^ell as the 
home pollen is capable of producing impregnation. Prepofcential 
Segregation may be considered tbe initial form of Potential 
Segregation, the former passing through iiinumerahle grades of 
intensity into the latter. We may, therefore, consider the 
principles as fundamentally one, though it will be convenient to 
retain both names. 

* Ecglish translation published by tbe Antliropologira! Society of hoiKlon, 

p. 28. 
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The importance of this principle in producing and preserving 
the diversities of the vegetable kingdom can hardly be over- 
stated. If pollen of every kind were equally potent on every 
stigmUy what would the result be? What distinctions would 
remain? And if Potential Segregation is necessary for the 
preservation of distinctions, is it not equally necessary for their 
production? Amongst water-animals that do not pair, the 
same principle of Segregation is probably of equal importance. 
Concerning this form of Segregation many questions of great 
interest suggest themselves, answers to w'-hich are not found in 
any investigations with which I am acquainted. Some of these 
questions are as follows : — 

(1) Are there many cases of Prepotential as well as of Potential 
Segregation between different forms of water-animals ? 

(2) Is Prepotentiai Segregation always accompanied by Segre- 
gate Pecundity and Segregate Vigour ? 

(8) If not always associated, which of the three principles 
first appears ? And what are their relations to each other ? 

(4) When allied organisms are separated by complete Environal 
Segregation, are they less liable to be separated by these three 
principles ? 

Darwin has in several places referred to the influence of pre- 
potency in pollen, and in two places I have found reference to 
the form of prepotency that produces segregation ; but I find no 
intimation that he regarded this or any other form of segregation 
as a cause of divergent evolution, or as a necessary condition for 
the operation of causes producing divergent evolution. The 
effect of pjrepotency in pollen from another plant in preventing 
self-fertilization is considered in the tenth chapter of his work 
on * Cross- and Self-Fertilization in the Vegetable Kingdom/ 
pp. 391-400. Some very remarkable observations concerning 
the prepotency of pollen from another variety from that in which 
the stigma grows are recorded in the same chapter; but no 
reference is there made to the effect that must be produced when 
the pollen of each variety is prepotent on the stigma of the 
same variety. In the sixteenth chapter of ‘Variation under 
Domestication/ it is suggested that prepotency of this kind 
might he a cause of different varieties of double hollyhock repro- 
ducing themselves truly when: growing, in one bed; though 
there was another cause to which the freedom from crossing in 
this . case liad been attributed. Again, in chapter viii. ' of the 
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fiftli edition of ® Tlie Origin of Species/ in the section on The 
Origin and Causes o£ Sterility,” Darwin,, while mamtaining that 
the mutual sterility of species is not due to STaturai Selection, 
refers to prepotency of the kind we are now considering as a 
quality which, occurring in ever so slight a. degree, would prevent 
deterioration of character, and which would therefore be an ad- 
vantage to a species in the process of formation, and accordingly 
subject to accumulation through JS'atnral Selection. In order to 
construct a possible theory for the introduction of sterility 
between allied species by means of jSTatural Selection, he finds it 
necessary simply to add the supposition that sterility is directly 
caused by this prepotency. He, however, for several reasons 
concludes that there is no such dependence of mutual sterility on 
the process of hTatural Selection. Concerning the prepotency 
he makes no reservation, and I accordingly judge that he con- 
tinued to regard it as strengthened and developed through the- 
action of Hatnral Selection. 

It is concerning this last point that I wish to give reasons for 
a different opinion. I believe that qualities simply producing 
Segregation can never be accumulated by Hatural Selection;, 
for : — 

(1) When separate generation comes in between two sections 
of a species they cease to be one aggregate, subject to modifi- 
cation through the elimination of certain parts. Both will be 
subject to similar forms of natural selection only so long as the 
circumstances of both and the variations of both are nearly the 
same, hut they will no longer be the members of one body 
between which the selecting process is carried out. On the con-,, 
trary, if they occupy the same district 'each gronp will stand in 
the relation of environment to the other, modifying it, and being 
modified by it, without mutually sharing in the same modifi- 
cation. 

(2) Though one may exterminate the other, the change that 
comes to the successful group through the contest is not due to 
its superiority over the otliery hut to the superiority of some of 
its own members over others. 

(B) . When any Segregate form begins to arise we cannot attri- 
bute its success to the advantage of segeneration, for the inter- 

* Since my comments on this passage were written, I' have discovered that 
Barwin has omitted it from the sixth edition. 
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generating forms are at tlie same time equally successfal ; where- 
fore it is not tlie success, hut the separateness of the success, 
that is due to the segeneration. 

(4) The continuance of the descendants of a group in a special 
form will depend on its Segregation ; hut this is a yerj different 
thing from the special success of its descendants. The preser- 
Yation of a special hind of adaptation is never due to natural 
selection, which is the superior success of the higher degrees of 
adaptation of every kind. 

(5) The power of migration, or any other power directly related 
to the environment, may he accumulated by natural selection, 
and afterward lead to Segregation ; but, according to my method 
of judging, the continuous advantage of Segregation over Inte« 
gration can never he shown, for both are equally essential in the 
economy of nature ; and though one process may at one time 
predominate over the other, the comparative advantage of Segre- 
gation, if there be such advantage, cannot he the cause of the 
preservation of forms endowed with segregative qualities, for 
they will certainly be preserved as long as they are able to win a 
bare existence, which is often a lower grade of success than the 
one from which they are passing. 

(0) According to my view, instead of the accumulation of the 
Segregative prepotency depending on natural selection, the accu- 
mulation of divergent forms of natural selection depends on some 
form; of Segregation. 

But if the accumulation of Prepotential Segregation is not due 
to Natural Selection, how shall we explain it? It is, I think, 
^duo to the fact that those forms that have the most of this 
character are, through its action, caused to breed , together. We 
have already seen, when considering Seasonal and Sexual Segre- 
gation, that, if Segregation is directly produced by the instincts 
or physiological constitution of the organism, there is a tendency 
toward an iii creasing manifestation of the character in 'successive 
generations. Those that have but a slight degree of Segregate 
prepotency eventually coalesce, forming one race, while tlioso 
possessing the 'same character in a, higher degree remain more 
distinct, and their descendants become still more segregate and 
still more permanently' divergent. As long as the segregate 
forms are able to , maintain vigour and secure fair sustentation, 
the process continues and the separation becomes more pro- 
nounced.' Of this 'form of the Law of Cumulative Segregation 
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we may say tliat^ as the descendants of the best fitted necessarily 
generate with each other and produce those still better fitted^ so 
the descendants of those possessing the most segregative endow- 
ments necessarily generate with each other and produce those 
that are still more segregate. 

It may at first appear that a slight degree of prepotenco will 
prevent crossing as effectually as a higher degree ; but further 
reflection will show that the efficiency of the prevention will vary 
ill direct proportion with the length of time over which the pre- 
potent pollen is able to show its prepotence, and this will allow 
of innumerable grades. If, in the case of certain individuals, 
the prepotency is measured by about twenty minutes, while with 
other individuals it enables the pollen of the same variety to 
prevail, though reaching the stigma an hour after the pollen of 
another variety has been applied, the difference in tlie degree of 
Segregation will bo sufficient to make the persistence of the 
latter much more probable than that of the former. This form 
of Segregation is evidently one of the important causes prevent- 
ing the free crossing of different species of plants. It probably 
has but little influence on terrestrial animals ; but how far it is 
til 6 cause of Segregation among aquatic animals is a question of 
no small interest, concerning which I have but small means for 
judging. I have, however, no hesitation in predicting that, unless 
we make the presence of this Segregative quality the occasion for 
insisting that the forms so affected belong to different species, 
we shall find that amongst plants the varieties of the same species 
are often more or less separated from each other in this way. I 
.do not know of any experiments that have been directed toward 
the determining of this point ; but on the general principle that 
physiological evolution is not usuallj abrupt, and that race 
distinctions are the initial forms under which specific differences 
present themselves, I can have no doubt that feeble prepotence 
precedes that which is more pronounced, and that part of this 
divergence in many cases takes place, while the divergent branches 
may be properly classed as varieties. Another reason for believ- 
ing that Prepotential Segregation will be found on further inves- 
tigation to exist in some cases between varieties,, is the constancy 
with which, in the case of species, this character is associated 
with Segregate Fecundity and Segregate Yigour, which we know 
are sometimes characteristics of varieties in their 'relation to each 
other. The importance of these latter principles when occurring 
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in conneetion lYith different forms of partial Segregation will 
now be considered, 

17 ^ 18 . Segregate Feoundity and Segregate Vigour , — By Segre- 
gate Fecundity I mean neither Segregation produced by Fecun- 
dity nor Fecundity produced by Segregation, but the relation in 
which species or varieties stand to each other when the intergen- 
eration of members of the same species or variety results in 
higher fertility than the crossing of different species or varieties* 
111 like manner Segregate Vigour is the relation in which species 
or varieties stand to each other when the intergeneration of 
members of the same species or variety produces offspring more 
vigorous than those produced by crossing with other species or 
varieties. Integrate Fecundity and Integrate Vigour are the 
terms by which I indicate the relation to each other of forms in 
which the highest fertility and vigour are produced by crossing, 
and not by independent generation. 

Before discussing these principles through which the influence 
of Segregation is greatly increased, it will be an advantage if we 
can gain some idea of the nature of Cumulative Fertility in its 
relations to a law of still wider import. I refer to the fourfold law 
of antagonistic increase and mutual limitation between (1) In- 
tegration, (2) Segregation, (3) Adaptation, (4) Multiplication — 
in other words between (1) Greneral invigoration and power of 
variation through crossing, (2) The opening of new opportunities 
and independent possibilities, (3) Special adaptation to present 
circumstances, (4) Powers of multiplied individualization. Darwin 
has considered, at length the 1st and the 3rd, though I do not 
remember that he has anywhere pointed out that their develop- 
ment is due to a kind of self-augmentation. I believe this is so 
emphatically the case that the former might well he called the 
law of Self-Cumulative Vigour, and the latter the law of Self- 
Cumulative Adaptation. Corresponding to these two laws, I 
find the additional law^s of Self-Cumulative Segregation and Self- 
Cumulative Fertility* Darvrin^s theory, that Diversity of Natural 
Selection is directly and necessarily dependent on exposure to 
different external conditions, tends to obscure, though not to 
deny, the fact, that the breeding together of the better adapted, 
which causes the increase of adaptation, is due to the different' 
degrees of endowment in the organism, rather than to diversity 
in the environment. It is also true of segregative endowment 
and of fertility that they are necessarily cumulative whenever 
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tliey belong in different degrees to members of tbe same Inter- 
generant that are equally fitted. Tbe cumulation of vigoufj as 
that of adaptation, is, I tMnk, rightly classed as a form of Selec- 
tion ; for in both cases it depends on the power of the more 
highly endowed to supplant the less endowed without allowing 
them full opportunity to propagate ; but the increase of segre- 
gative endowments and of fertility is due to principles quite 
different from this, and differing from each other. The segre- 
gative endowments augment through the inherent tendency of 
the more highly endowed to breed more exclusively with those of 
the same form, and therefore in the long run to breed more 
exclusively with each other ; while the fertility of the more fer- 
tile neither drives out the less fertile nor holds the two classes 
apart, hut simply multiplies the offspring of the more fertile,^ 
making it sure that in each generation they will predominate. 

But all these forms of augmentation correspond in that they 
secure the breeding together of those possessing higher degrees 
of the special endowment, and so increase the average endow- 
ment, either of the whole number of the offspring, or of the 
segregated portion. Yigour increases through the breeding to- 
gether of the more vigorous, resulting from their overcoming and 
crowding out the less vigorous without allowing them full oppor- 
tunity to propagate. Adaptation increases through the breeding 
together of the better adapted, resulting from their supplanting 
their rivals without allowing them full opportunity to propagate. 
Segregative endowments increase through the hreeding together 
of the more highly endowed, resulting from the fact that as long 
as Segregation is incomplete more than half of each generation of 
pure descent are necessarily the offspring of parents whose segre- 
gative endowments were above the average.- fertility increases 
through the" breeding together of ■ the more fertile, resulting from 
the fact that more than half of each generation are the offspring 
of parents of more than average fertility. As the breeding to- 
gether of the more vigorous and 'the better adapted, caused by their 
superior success, tends to increase and intensify the vigour and 
adaptation of successive generations, so the breeding together of 
those more highly endowed with Segregative powers, naused' by 
the Segregation, tends to strengthen and intensify the Segregative 
pow^ers in successive generations ; and so the breeding together of 
the more fertile, caused by the larger proportion of offspring 
produced hj the more fertile, tends to increase the fertility of 
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successive generations. Among those that would be equally pro- 
ductive if equally nourished, the ratio of propagation varies 
directly as the degree of sustentation above a certain minimum 
(and perhaps below a certain maximum), and therefore directly 
as the degree of adaptation that secures this sustentation. This 
propagation according to degrees of adaptation to the environment 
is icJiat I undef'stand hg natwral seleetion. But among those 
that are equally adapted to the environment the ratio of propa- 
gation varies directly as the ratio of fertility. This propagation 
mcordijig to degrees of fertility is what I call the Law of Ctwm- 
lative Fertility. It is not due to different degrees of success, or 
to any advantage which the individuals of one form have over 
those of other forms ; but simply to the higher ratio of multipli- 
cation in the more feii;iie forms securing the intergen erat ion of 
the more fertile. In connection with natural selection it enstcres, 
in the desee-tidants^ the predominance of the letter adapted of the 
more fertile^ and the more fertile of the letter adapted. 

At the close of the previous chapter I called attention to the 
fact that innumerable Local Segregations and other imperfect 
forms of Segeneration are being constantly broken down, partly 
by tlie increase of numbers and partly by the superior fertility 
and vigour of ofispring produced by crossing. It seems to be a 
fundamental law that vigour and variation in the offspring depend 
on some degree of diversity of constitution in the parents, and 
diversity of constitution that is not entirely fiuetuating depends 
on some degree of Positive Segregation; therefore vigour and 
variation depend on the breaking-down of incipient Segrega- 
tions, and on the interfusion of the sliglitly divergent forms 
that had been partially segregated. But in the history of 
every race that is winning success by its vigour and varia- 
tion there is liable to come a time when some variety, inher- 
iting sufficient vigour to sustain itself, even if limited to the 
benefits of crossing with the individuals of the same variety, 
becomes partially Segregated. As we have already seen, Segre- 
gation, in so far as it depends on the qualities of the organism, 
tends ever to become more and more intense ; but, in the very 
nature of things, not only will the Segregation be for many 
generations only partial, but partial Segregation, though it may 
greatly delay the submerging of different groups in one common 
group, wiE never prevent that, result being finally reached. 
Though the 'siphon that, connects two tanks of water be ever so 
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smallj the water will in time find a common level in botli tanis, 
unless there are additions or subtractions of water that prevent 
sueli a result. So, in the case under consideration, final fusion 
will take place, unless differentiation progresses more rapidly than 
the fusion, or some other influence comes in to counteract the 
levelling influence of occasional crosses. If, under such condi- 
tions, some branch of the partially Segregated variety becomes 
more fertile when generating with members of the same variety, 
and less fertile when generating with other varieties, a principle 
will he introdnced tending to strengthen any form of partial 
Segregation that already exists between the varieties- This 
principle when co-operating with partial Segregation will produce 
pure masses of each variety, ' when, without the action of this 
principle, aU distinctions would be absorbed by the crossing. 
We know that a transition from Integrate Tecnndity to Segre- 
gate Fecundity usually takes place at a point in the history, of 
evolution intermediate between the formation of an incipient 
variety and a strongly-marked species; and though the causes 
that produce this transition may be , very difficult to trace, I 
believe the results that must follow can be pointed out with 
considerable clearness and certainty. 

Darwin’s investigations have shown that in many cases, if not 
in the majority, the relation of varieties to each other is that 
which, I have called Integrate Fecundity and Integrate Vigour; 
that is, the highest fertility is attained when varieties are crossed, 
and the vigour of offspring thus produced is greater than wffien 
the intergeneration is within the limits of one variety. He, 
however, gives in ‘ Variation under Domestication,’ chapter xvi., 
some special cases, in which “ varieties of the same species behave, 
when crossed, like closely allied but distinct species ” ; and re- 
marks that similar cases may .not he of very rare occurrence ; 
for the subject bas not been attended to.” ' The same eases are 
also mentioned in all the editions of the ‘ Origin of Species/ ^ 

The problems that arise in considering the diSerent results 
produced by different degrees of Positive Segregation and Segre- 
gate Fecundity are of a ,nature suitable for mathematical treat- 
ment. Before, however, computing the effects of Segregate, 
Fecundity when co-operating, with Positive Segregation, it will be 
in place to show that it is of itself only a negative form of 

* See 1st edition, p. 238 ; 5th edition, p, 259 ; Gtli edition, p. 258* 
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Segregation, liaying no power to ensure the propagation of the 
varieties thus characterized, though they are fully adapted to 
the environment. This is most easily brought to light by con- 
sidering the effect of a high degree of this quality when Posi- 
tive Segregation is entirely wanting, or when it is sufficient to 
give simply a chance of Segregate Breeding by bringing each 
iudividual near to its natural mate. Per example, let us suppose, 
1st, that a male and a female each of several allied hut mutually 
sterile species are brought together on one small island, all other 
teiidences to Positive Segregation being removed, while mutual 
sterility still remains ; 2nd, that a male and female when 
once mated remain together for the breeding-season ; and 3rd, 
that all find mates. 2^ow, if we have 7 species, each represented 
by one individual of each sex, what is the probability that all the 
species will be propagated F xlnd wffiat the |)robability for the 
propagation of none, or of but one, or of but two, dr of but three 
of the species ? The answers, as I have computed them, are as 
follows : — The probability that none will he propagated is jin’ ; 
that 1 species will be is - species ; that 3 speeies' 

■Mi\) 5 ^ species ; that 5 speeies -5-^ ; that 7 species 

These numerators are found in the 7th line of a table of 
figures which I call the Permutational Triangle. If we have 10 
species, the probability that in any one trial no species will 
match truly and be propagated is if iH-oi- ; that 1 species will 
match, truly and propagate is if ; that 10 will is EWjitrinT* 
This means that if 3,628,800 trials are made, one of them will 
probably be a case in which each male pairs with the female of 
the same species, while 1,334,961 will he cases in which none are 
so matched, and 1,334,960 will be cases in which one pair is so 
matched. It therefore appears that more than of the proba- 
bilities are against the continuance of more than one of the ten 
species. 

There will perhaps' he ■ some hesitation in receiving these 
figures before I have given the method by wffiieh the results have 
been reached ; but the necessary length of this paper, even when 
restricted to the briefest discussion of general principles, induces 
me to reserve my computations for another occasion. It is 
not, hoB^ever, necessary to have a complete solution of this 
problem, in order to reach the conclusion that the origin of 
separate races and species depends not only upon their adap- 
tation to the environment and their mutual sterility when 
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crossing witli eacli other, but also upon tlieir Positive Segrega- 
tion. We can further see (when considering an extreme ease, like 
either of the above-supposed eases) that Segregate Fecundity, 
without the aid of Positive Segregation, must lead to extinction. 
We have already seen that partial Segregation cannot by itself 
prevent the fusion of species. It therefore follows that in order 
to account for the continuance of divergent races we must sup- 
pose either that tlie Segregation is complete, or that the divergent 
evolution is strong enough to more than counterbalance the 
influence of the occasional crossing, or that the partial Segre- 
gation is aided by Segregate Fecundity or Segregate Tigour. 

Between the members of species belonging to diflerent orders 
we find not only complete Segregation, but complete sterility 
when attempts at crossing are made ; hut hope of gaining an 
explanation of how these characteristics have arisen is found, 
not in the study of those cases in which the process has been 
completed, but in tlie study of the relations to each other of 
species and varieties that are characterized by partial Segrega- 
tion and mutual sterility, that is not complete. Here, again, 
mathematical analysis will help us in understanding the subject. 
Though I have not succeeded in constructing a complete mathe- 
matical representation of all the grades of intermingling that 
will take place, I have found a general formula that gives a close 
approximation to the proportion in which two species will breed 
‘ pure as contrasted with the proportion of first crosses and their 
descendants that will be produced, in any case in which the 
degree of Segregation and the ratios of fertility for the pure and 
.crossed breeds are known. As my object is simply to show 
under what conditions the pure races will continue without 
being swamped by crossing, it is not necessary that I should 
follow the action and reaction between the three-quarter-breeds. 
I wish, however, to call attention to the fact that when the 
number of tlie pure forms and of the half-breeds is constantly 
decreasing, without a ■ general decrease in the sum of the de- 
scendants, it is evident that’ the three-quarter-breeds and their 
descendants are increasing; and when a three-quarter-breed on 
one side crosses with a three-quarter-breed on the other side, the 
offspring will usually be about intermediate between the two 
species ; therefore, where the two species are equally numerous, 
if we find tliat the' pure forms, will disappear through fusion, we 
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may expect tEat tte tliree-qnarter-breeds will also disappear 
tbrongli fusion. 

In coBstracting my formula, it w^as found necessary to com- 
mence by placing in tli'e Isfc generation of tlie half-breeds a more 
or less arbitrary symbol ; for the true symbol in each case is the 
final one reached in tbe nth generation when n is a Tery high 
nninber. The chief interest therefore centres in what can be 
accomplished through the use of this formula for the •; 2 th gene- 
ration. It seems to me to furnish a method of reaching the 
final proportion of pure breeding that will be produced by any 
form of combination between Positiye Segregation and Segregate 
Eeciindity, and to give results that would require thousands of 
years of continuous experimenting to reach in any other way. 

Method ofttsing Table III. (see p. 255). 

By supposing n to be an indefinitely high' number, and by 
giving different values to M, and we shall have the' the means 
of contrasting the number of the piire-breeds with that of the 
half-breeds, when the process has been long continued under 
different degrees of Positive Segregation and Segregate Pecundity. 

In the first place let us take a case in which there is no Segre- 
gate Fecundity, that is M=7;e ; and for convenience in computa- 
tion let us make M.=l, In every case where m is not 

larger than M the fraction is less than, unity, and the 

Bum of the geometrical progression of our formula will fall within 
the limits of a number that can be easily computed by the well- 

known formula S=— — , in -which a is the first number of the 

i~g 

progression, which in this case is 1, and is the fraction we 
are - now considering., Supposing the fraction w'ill be 

■■■ s - 1 ® = i^-5=8=®' ™“ 

number 9 is therefore equal to the sum of this progression and 
can therefore be used as the value of. the infinite progression in 
the formula for the fith generation when n is a very high number. 
Substituting these values we find that the nt\ generation of the 
half-breeds equals the nth generation of the pure forms, each 
being equal to. ' is a 

vanishing quantity, for is less than 1. .Every 'form is 

therefore, in time fused with other forms. But' let us try higher 





Table II. 
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degrees of Segregation. If we make — tuV’Oj 

find tliat Half-breecls= Pure-breedSj wliile the latter are con- 
stantly decreasing, which shows that imperfect Pcsitiye Segre- 
gation, without the aid of some quality like Segregate E ecundity, 
cannot prevent a species being finally fused with other species, as 
long as the whole number of each successive generation does not 
increase. 

Let us now consider cases in which the Segregation is incom- 
plete but Segregate Fecundity comes in to modify the result. 
Let M=2, wi = l, Substituting these values in our 

formula, we sliall find that the sum of the infinite progression is 
f^Tu" M--Mc=-[|, which makes the half-breeds = the 

pure forms and cm==j-^. Let M=2, c=-j-g-jj ; 

then Half-breeds=Pure forms x Let M = 2, m=l, c=|-; 
then the infinite progression =1, M — Mc=l, and the pure forms 
in each generation will equal A, and the half-breeds Ax -I. 
Therefore IIalf“breeds=Pure~breedsxh. 

Let M=3, «^=2, c=-h; then the sum of the infinite pro- 
gression =1, and the Half-breeds— |-x2 xA(M—Mc)J^~l, and 
the P ui^e-breeds = 1 -i- x A(M — Me) ^ ; therefore Half-breeds = 
Pure-breeds x 

Let M=e3, ; then Half-breeds = Pure-breeds x |. 

Let M = 3, >71 = 2, then Half-hreeds“=Pure-breedsx|-. 

Let M==3, «g=2, 0=^-5 then Half-breeds = Pure-breeds x-|. 

Let M=3, m^2, then Half-breeds = P iire-breeds x yj. 

Let 11=3, ®=2, c=Yh) j Half-breeds = Pure-breeds 

yr S 


Table IY. 


BimjiliJiedy Wormul as for the JPropojiions hi toMch Saif breeds 
and TJiree-cpuarier-breeds stand to Siire-hreeds when all are 
e^uallp vigorous. 

From Fable III. we learn that 


S- -./'i I I 


Whem (1— is less than M—Mc, the series within the brackets is a de- 
creasing geometrical progressioHj and we may obtain the value of the whole 

series by the formula S=sj-^^. Appl^ung tins formula we have 


H__ me 


(l-2c)v;i 

"■ M-Mo* 
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_ mo ^ M— M0 
“ 31 - lie ^ :il - Me - m + imti 


'iiie 

H=PX.- 

M — Til -1“ (2;ii — M \c 


(Formula 1) 
. . . ( 2 ) 


If the ratio of fertility for tlie Three-quarter-breeds, then according to 
the reasoning giien in Tables TIT. and Till., 


and 


T 2i}i'e , 

H “ M — Til ' -f- {2i}i ' — M)c ’ 

T__H T 


( 3 ) 

(4) 


The following solutions, as well as those given in Table V., are 
obtained by siibstitiiting rallies for M, m, and e in formula (2) ; — 

"When M=4, e=3, then if 

0 = i. Half-breeds = Pure-breecls x f , 


e=¥, 


= 

JJ 

y T 

II 

j? 

= 

?3 

y E 

^ li? 

c — 

5J 

= 

J? 

xf, 

c=-l 

r 

=: 

?’ 

X 

II 

S' 

= 

?:* 


0 

II 



jy 

X 1%, 

0— y, 

>J 

= 

jy 

X*y 



=r= 

3J 

X t”*?» 


?? 



x-riiF' 


"When M=d, ?e= 4, tlien if 


^?=i, Half-breeds 

= Pure- 

'breeds x 

4 

,i3 

11 

0 

?» 

= 

95 

X 


c==i 

95 

= 

95 

X 

^■5 

^=r> 

99 


35 

X 

i. 


55 


55 

X 

4 

c=|. 

99 

= 

99 

X 

fV? 

II 

39 


93 

X 

4_ 

Tl? 

C=l~, 

35 

=: 

93 

X 

_A.. 

1 2 3 


>9 

= 

55 

X 




= 

59 

X 

ThF? 

^ 1 0t>0» 

55 


33 

X 

4 

1 u ii 4 ' 



Wlion M=10j 
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Observatio/is o/i Table Y. 

Tills matliematical analysis of tlie effects of Positive Segregation 
and Segregate Pecundity wlien co-operating brings distinctly into 
view several important relations. 

1st. Incomplete forms of Segregation, that avail little or 
notliing in preventing a form from being absoidied in tbe course 
of time, become very efficient when strengthened by moderate 
degrees of mutual sterility. Take, for instance, the line of the 
table in which £?==yl~. If 1 in eveiy 100 unions is a cross with 
some other form, the form will in time be overwhelmed, unless 
other causes come in to counteract ; but her© we see that, if 
Segregate Fecundity occurs in the ratio of 10 to 9, the pure 
form becomes 12 times as numerous as the half-breeds ; and if in 
the ratio of 10 to 5, it becomes 100 times as numerous. 

2nd. Again, if we take the proportional differences between 
the different terms of the top line opposite r=|, we shall find 
them very unlike the differences that appear in the bottom line 
opposite c = In the former the fii'st term is 9 times as 

large as the last ; while in the latter the first term is more than 
80 times as large as the last. This shows that when Segregation 
is intense, differences in the degree of Segregate Fecundity 'pro- 
duce greater contrasts than the same differences do when the 
Segregation is slight. 

Brd. A similar distinction is found when ive compare the right- 
hand column with the left-hand column. The smallest term in 
the former is to the largest term in the same column as 1 to 899, 
while in the left-hand column the greatest difference is as 1 to 
100. This shows that when Segregate Fecundity is strongly 
developed, differences in the degrees of Segregation produce 
greater contrasts than the same differences produce when the 
Segregate Fecundity is but slightly developed. 

4th. Once more let us consider the relations to each other of 
the four terms that stand in the upper left-hand corner of the 
table. Suppose that of some one variety of a plant species, cha- 
racterized by Frepotential Segregation and Segregate Fecundity, 
we have occurring in e<|ual numbers four variations whose rela- 
tions to other varieties are indicatedby the figures given in these 
four terms, wffiile in their relations to each other they are com- 
pletely fertile and not Segregated. Which variation will leave 
the greatest numher of pure offspring, that is the greatest number 
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of offspring Ijeloiiging to tlie one variety to wMcK tlie four varia- 
tious alike belong ? Evidently tlie variation represented by tlie 
fraction will liave tlie greatest influence on tlie following 
generation. But as tlie supposed conditions allow of exact com- 
putatioiij let ns look at tlie problem a little closer. If eaeb varia- 
tion nimibers say a tliousand iudividuals, tben tbe number of 
eacli tliat will breed true will be as follows : — Of the one repre-* 
sented by 526 will breed true and 474 will cross, 

1^5 550 ,, 450 ,, 

yb-! 55d't> ,, 444*5 ,, 

fE^OOO „ 400 

A lid the next generation of each kind will be as follows : miilti- 
pure parents by 10, and the hybrid parents by 8 or 9, 
according to the value of m, we have of those represented by 

pure offspring 5260, hybrids 4266, 

' . TT^ n 5500, „ 4050, 

5555, „ 8556, 

fr. .. 6000, „ 3200. 

There can, therefore, be no doubt that under such conditions the 
average Prepotential Segregation and Segregate Fecundity of 
the next generation will be considerably advanced, and so witli 
each successive generation till tlie average of the Pure forms is 
represented by the fracticm and is surrounded by a circle of 
variations, of which one will be represented by the fraction 
And from this new point continuous advance will be made toward 
ever higher and higher grades of Segregation and Segregate 
Feeimdity ; though of course the jirocess will be subject to 
antagonisms and limitations arising^from the principles of Self- 
aceuniiilating Yigoiir and Self- accumulating Adaptation. Let it, 
however, be carefully noted that w^ybave in this pi'ocess the 
manifestation of a new principle, foi' \t I'ests not only on Self- 
aeciimiihiting Positive Segregation bu^on Self-accumulating 
Segregate Fecundity. ' " 

\ 
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ituniy and propagatCj ?j«=tbe Tigour of the Half-breeds expressed in the same way. 
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Table YIII. 

Simplified ^onniilas^ giving the JSropo^iions in which Malf-h^eecls 
and Three- 2'Uarter-hreeds stand to Ture-hreech when ice have 
hoth Segregate Tecundifg and Segregate Vigour, 

From Table VI. we learn tliat 

A . , \ 

p“MV=:mV 6»^ Y'^iiv-MV'^r’^ 

Wben the numerator, (1—2^)^^?’, is less than the denominator, MY— llVe, 
the sum of the whole series within the brackets may be obtained in accordance 

■with the formula — in which S— the sum of the series, «=the first 

term, and ^ = the constant multiplier. 

H rtive 1 

MY-MYc 

wire l^IY-MYc 

“ MY - llYc ^ MY-MVc--v/i!r+2v«w 


"MY-wr-h(2;«,t--MYy * * *„ ^ ^ 

Applying the same method to the formula in Table Til., we find that 
T yjj'r'c 


(Formula 1} 


p-p>^MV-!»'i''+(2w'y'-MV)e’ 


T 

........... 

If M= 10 , Y=|, r= An = 

H Ttbo’ 'liyi; T'ffB- 4 5 0 9 i . 

then^— — A- ' 

«t “S luWVYo 9 jTo' 55 So So Su 

and (as m~m\ and e=?.’') 

T TT T W T 

i=2|=2,V=-|; ancl^=:Jxg=TVx|=.V 



In this^ latter ease, where the Yigour of BTybrids is ja of Fare-breeds, 
while their Fecundity is equal to that of Pure-breeds, we find which is 

the same result as that giTen in the 8ih line of the last c-olunin' of Table Y., 
where the Fecundity of cross unions and of Hybrids is jV 'of Piire-breeds, 
while their Yigour is equal. 
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The Influence of Be gne gate Vigour. 

I tKiiik we maj saj we have here come in sight of one form of 
the still wider fourfold law already mentioned ; for on the same 
principle that Segregate Eecanditv increases when once allied 
with pea'tial Segregation in yigoroiis forms. Segregate Yigour 
must also tend to increase when brought into the same alliance ; 
and I belieye it will he found that there is a similar principle 
tending to the self-accumulation of Segregate Adaptation. 

At the point where they both arise, that is during the 
period that immediately follows the act of impregnation, it is 
difficult to distinguish between the twm principles, and the mor- 
tality of the hybrid embryo before birth, or before it leaves the 
egg, may he eoiiveniently classed as Segregate -Fecundity. 

Though the two principles are so closely related, it would be a 
great mistake not to distinguish them; for there is no close 
correspondence between the degrees in which the two qualities 
occur in the relations of individuals or yarieties ; and in some cases 
we find Segregate Tecundity associated 'with Integrate Vigour. 
The mule, 'though absolutely sterile, possesses vigour equal, if 
not superior, to that of either p>arent. In the record of experi- 
ments given by Darwin in ‘ Cross- and Self-Tertilization in the 
Vegetable Kingdom ’ mention is made of certain species in which 
self-fertilized flowers are more fertile than the cross-fertilized, 
while the plants produced from the crossed seed are the more 
vigorous ; and of other species in which cross-fertilized flowers are 
by far the most productive, wffiile the plants produced from the 
crossed seed are neither taller nor heavier than the self-fertiiized^t 
In the same work the cominon pea (Tisim safimmfl the common 
tobacco {TTicotiana fahacum), and Ocmna IVarscewiczi are shown 
to be more vigorous wffien raised from self-fertilized seed than 
when raised from, seed crossed with other individuals of the same 
strain ; hut in the case of the tobacco and the pea, great increase of 
vigour is produced by a cross with a slightly different variety 
while the fertility is increased but little if any. 

But the most . interesting of all his experiments as bearing on 
the subject of Segregate Yigour, is given in the history of The 
DescendmitB' of the self-fertilized Tlani^ mmecl Hero, iohicli 
peered in fheSiwth Selffertilized Generation q/Ipomcea purpurea/ 
“A cross between the children of Hero did not give to the 
* See ‘ Ongiii of Species,’ 6tii edition, p, 240, t pages 322-329, 
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grandcbildren any advantage over the self-fertilized grandcliildren 
raised from the self -fertilized children.'’ And, wliat is far 
more reinarkahle, the great-grandchildren, raised by crossing the 
grandchildren nith a fresh stock, had no advantage orer either 
the intercrossed or the self-fertilized great-grandchildren. It 
thus appears that Hero and its descendants diiiered in consti- 
tution in an extraox'dioary manner from ordinary plants of the 
same species.” “ If we look to the [ordinary] plants of the ninth 
generation in table x., we find that the intercrossed plants [of 
the same stock] were in height to the self -fertilized as 100 to v 9, 
and in fertility as 100 to 26 j whilst the Coleliester-crossed 
plants [raised by crossing with a fresh stock] were in height to 
the intercrossed as 100 to 78, and in fertility as 100 to 51.” 
The Colchester-crossed plants were therefore in height- to the 
»self-fertilized as 1 to *78 X *79, or as 1000 to 616, and in fertility 
as 1 to *51 X ‘26, or as 1000 to 183 ; while the self-fertilized 
descendants of Hero when crossed with the same fresh stock 
not only had no advantage ower those that had been continnonsly 
self-fertilized for nine generations, but, as the details of hhe 
experiment show, the advantage was on the side of the plants 
raised from the self-fertilized seed. The experiment was con- 
ducted under conditions decidedly unfayo arable for the production 
of healthy plants ; but, as it is usually found that the superiority 
of crosses between varieties is most clearly brought to light wiien 
the competitors are subjected to unfavourable circumsta-aces, it 
seems to furnish even stronger evidence of Segregate Vigour 
being occasionally produced in the earliest stages of divergent 
evolution, than would have been furnished if the same degree of 
superiority in the self-fertilized plants had been obtained under 
a less severe test. ■ As the ease is of unusual interest, I give the 
details as recorded by Darw'in : — 

“ Several flowers on the self- fertilized grandchildren' of Hero 
in table xvi. were fertilized with pollen from the same flower ; 
and the seedlings .raised from them (great-grandchildren, of 
Hem) formed the ninth self-fertilized generation. Several other 
flowers were crossed with pollen from another grandeliild, so 
that they may be considered as the oiispring of brothers and 
sisters, and the seedlings thus raised may be called the inter- 
cxmssed great-grandcbildren. And, lastly, other flowers were 
fertilized with poEen from a distinct stock, and the seedlings 
* * Cross- and Self-Fertilization,* pp. 47, 60, 61. 



266 EET. J. T. &ULIOK OK DITEROEKT etolutiok 

tliiis raised may be called the Coicliester-crossed great “grand -- 
cIiiidreB. la mv anxiety to see wbat the result would be, I 
unfortunately planted the three lots of seeds (after they had 
germinated on sand) in the hothouse in the middle of winter, 
and in consequence of this the seedlings (twenty in number of 
each kind) became xery unhealthy, some growing only a few 
inches in height, and very few to their proper height. The 
result, thc^refore, cannot be fully trusted; and it wmnld be 
useless to give the measurements in detail. In order to strike 
as fair an axerage as possible, I first excluded all the plants 
under 50 inches in height, thus rejecting all tlie most unhealthy 
plants. The six self-fertilized thus left were on an average 66*86 
inches high, the eight intercrossed plants 63*2 high, and the 
seven Colchester-crossed 65*37 high; so that there was not 
much difiereiice between the three sets, the self -fertilized plants 
having a slight advantage. JS'or was there any great difference 
w^hen only the plants under 36 inches in height were excluded. 
Hor, again, when all the plants, however much dwa,rfed and 
unhealthy, were included. 

In this latter case the Colchester-crossed gave the lowest 
average of all; and if these plants had been in any marked 
manner superior to the other two lots, as from my former 
experience I fully expected they would have been, I cannot but 
think that some vestige of such superiority would have been 
evident, notwithstanding the very unhealthy condition of most 
of the plants, ISTo advantage, as far as we can judge, was 
derived from intercrossing two of the grandchildren of Hero^ 
any more than when two of the children were crossed. It 
appears therefore that Hero and its descendants have varied 
from the common type, not only in acquiring great powmr of 
growth and increased fertiKt}^ when subjected to self-fertilization, 
but in not profiting from a cross with a distinct stock ; and this 
latter fact, if trustworthy, is a unique case, as far as I have 
observed in all my experiments.’* ^ 

Let us now consider for a moment what must be the result 
when such a variation occurs in a wild^ species subject to the 
ordinary conditions of competition. In the first place, it would 
.gradually prevail over other representatives of the same local 
stock, both by its more vigorous growth and' by its greater 

* * Cross- and fielf-Fertilization in the Tegetahle Kingdom/ pp. 50, 61. 
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I'erLilitVy especially in tlie case of flowers tliat failed of securing 
a cross. And afterwards, when it came into competition witli tlie 
equallj adapted variety from wMcli it was partially protected by 
Segregate Vigour, it would neither he drivea out nor lose its 
separate existence in a eommiagled race. It will be observed 
that we have in such a case Local, Germinal, and Moral Segre- 
gation, each producing partbl effects w‘hich are enhanced by the 
Segregate Vigour. In order to bring out the relation of these 
factors to each other, let us assume definite values for each. 
Let us suppose that -f- of the flowers are self- fertilized, are 
fertilized with pollen from another flower of the same plant, 
are fertilized with pollen from other plants of tlie same new 
variety, and y\;- are fertilized with pollen from the older variety 
occupying contiguous areas. Therefore the sum of the segre- 
gating influences, wMch is called the ‘‘ Eatio of pure breeding,’' 
and is represented by E in Table IT., equals and the Eatio 
of cross-breeding,” represented by c in all the tables, equals 
Again, let us suppose that the fertility of the pure breeds is the 
same as that of the half-breeds, but that the superior vigour of 
the former is such that any one,>H:he pure seeds has twice as 
good a chance of germinating, growing to maturity, and producing 
seed as any one of the crossed seeds. The general effect on the 
final result will in that ease he the same as if the “Eatio of 
increase for the pure unions ” (which I call hi) equalled 10, 
while the “ Eatio of increase for the cross unions ” (which' I call 
m) equalled 5. Turning now to Table V., we can easily find the 
ratio wdiich the number of pure-breeds will stand to the half- 
breeds, if the conditions continue long; for in the column in 
wdiich m equals 5 ^and in the line marked we find 

which means that the half-breeds wull equal the pure-breeds 
multiplied by -/h? by 

Segregate Vigour and Segregate ’Fecundity hetiveen Etmmi Mmes^ 

lly attention has recently been called to the following facts 
relating to the Japanese and Aino races, who have for many 
centuries met under eireumstanees favourable for iuterfusioii 
without any apparent effect of this kind. I quote from Me- 
moirs of the Literature College, Imperial Lniversity of Japan,’ 
No, 1 : “ The Language, Mythology, and Geographical Nomen- 
clature of Japan viewed in the Light of Aino Studies,” by 
Basil Hall Oliainberlam, p. 4?^: — 
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"W iiu ‘'vt'i'iMt if'',Lriv, It liitiy b'i iirLi'C-C; u>j iiiTii0 iis to ui'C'C’iift 
:i greet cxtetti^icii o! tlie Aii^o nire id eaiey JepniD ^Leii it is 
a gi:y>ittci:ieai ;iae:. voueLed Itr hy >o an aiitiicTitT as 
llfa i'ji.e'ii,, turn I acre is tittic or no trace of Amo olood 211 
the Japanese y.ee].-iet Id rt-TiIy to tide some troiild perliaps 
aiiro'e Hieh example- as Xem EimAad, tviienee tlis ludiaiis liare 
vaid'dietL icarlDg nought beluml them butilieir pmee-iiaines. In 
Jnpam Lomerer, the cii’ciimstanees are di,iA;Tent from those of 
Xew EaghtiuL There uiid.jii!:!ieu]y been eonstaiit inter- 
marriage betvreea the 001141101*0' s ami tiie riatiTe race upon tlie 
Aino Ifjimler. ITe can itifer tiris from iiistoim. Those wlio liave 
travfllei] in Tezo know it hy ixmsonal eivperieiice to-day. X’ever- 
tlieless, these iritermamages may well consist witli the absence 
of any trace of -iliiio blood in the popalatit.in. As a matter of 
fact, the Xorth&Tii Japanesej iaw'hase reins there slioiildbe most 
Aino bloodj are no wirit hairier than their eompatiiots in Central 
and Southern Japan. Anyone may. eonvinee himself of this by 
looking :it the eoolies (alirio.st all Xamba or Tsiigaru men) 
working in the Hakodate streets during the snoiixier nionthsj 
when little clothing is worn. But the paradox is only on the 
surface. The fact is that tlie Iialf-eastes die out— >a fate which 
seeiiiSr in many quarters of tl'ie world, to follow themiseegenation 
of races of widely ’diTcrgenr pliysique. That this is the true 
explanation of ilie phenomenon wm suggested to the present 
writer’s in izid hy a cDnsifieratiou of the gmeml absence of 
eliildren in the halt-breed Aino families of his acquaintance. 
Tims, of four brothers in a eertain Tillage where he staid, three 
hate died leaving widow's without male children, and with only" 
one or two little girls between the three. Tiie fourth has 
cliildreii of both sexes ; but they- suffer from affections o£ the 
chest and from liieumatisio. Hr, Batchelor, whose opportunities 
for observation ha-re been nnsualir great, concurs in considering 
this explanation as sufficieiit as it is simple. There are scores of 
mixed marriages every year. There are luiineroiis half-breeds 
bora of these aiarriages. But the second generation is almost 
barren; and sui*li ehildren as are born — ^^vhether it be from tvro 
Ijalf-breed parents, or from one Lalf-breed parent and a iiieiiiber 
of either pure race, are generally weaklyx In the third or 
ftmrtli geiierutioii the faioily dies cut. It may be added that 
the halffbreecls have a laarked teBdeoev to baldness, and that 
their botlie,s are lauch less hairy than those of The genuine 
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Ainos. This fact has doubtless helped to cause the divergence 
of opinion -with regard to Aino hairiness. For the com- 
paratively smooth half-breeds usually speak Amo, dress Aino- 
fashioB, and are accounted to be Ainos, so that travellers are 
likely to be misled, unless constantly on their guard* There 
seem to he half-breeds in all the villages whither Japanese 
pedlars and fishermen have penetrated. There have therefore 
probably, at some time or other, been half-breeds in every 
portion of Japan where the two races have come in contact.” 

If these two races were eq_nal in civilization and in natural 
adaptation to the environment, or if one race was specially 
adapted to mountain life and the other to life by the sea- shore, 
it seems probable that they might permanently occupy adjoining 
countries without losing any of their distinctive characteristics. 
Broca, after careful collation of all the information that could be 
gathered from the publications of travellers and historians, reaches 
the conclusion that alliances between the Anglo-Saxon race and 
the Australians and Tasmanians are but little prolific ; and that 
the mulattoes sprung from such intercourse are too rare to have 
enabled us to obtain exact particulars as to their viability and 
fecundity,”^ I have no means of knowing whether later investi- 
gations in Australia and other parts of the world have tbroTO 
fuller light on the mutual fertility or sterility of the more diver- 
gent human races, but I am inclined to think that tbe interest in 
the subject has declined since Darwin has shown that such data 
can never afford proof that the different races of man are not 
descended from common ancestry. There are, however, signs 
that a renewed interest in the subject is being awakened through 
the realization that it has a direct bearing on the theory of the 
origin of species. 


Im^regmtional Begregation a Cause of Bivergenee in ioilt its 
Marlier and Later Stages, 

As we have already seen, the negative factors f Segregate 
Vigour and Segregate Fecundity would tend to produce extinc- 
tion if not associated with positive forms of Segregation. But 

* See * Phenomena of Hybridity in the 0eniis SbmoJ By Paul Broca . 
English traiiBlatioii, published for the Anthropological Society of london by 
Eongmanj Green, Longman, and Boberts (1864), pp. 45~G0. 
t For a definition of FTegative Segregation see page 238 of this paper. 
IjIBK, JOIJBSr. — ZOGLOGT, TOL. XX. 21 
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ill tlie case of organisms wliose fertilizing elements are distributed 
by vniid and water, tbe qualities that produce these negative 
forms of Beirivgation are iisuallj accompanied by those that pro- 
duce Propcitentiiil Segregation, which is in an important degree 
poshive. But even Prepotential Segregation, when produced by 
iiiutnal ineompatibillty between a few individuals and a nnmerons 
parerit stcjcln d-;-.peirils for its eontinuance and development on 
G-eriiiinal. or Fioral Segregation, partially securing the 
iiiCcfceiieriiric'ii of rlie few that are imitually compatible. On 
t;n:“ iJiie imiid, Impregnational Segregation depends on some 
degret* of Liieal, Germinal, or Floral Segregation which is a con- 
stant ftntnre in most species ; hut, on the other hand, not only 
dr? these initial forms of Positive Segregation fail of producing 
any pemaiieiit divergence till associated with Impregnational 
Sivgregat'ioinbiit the more effective forms of Positive Segregation, 
siieli as laidiksrTia], Clironal, Fertilizational, Sesoal, and Social 
Segregaticti. rften depend on Impregnational Segregation, inas- 
iiiiicli as I'lie divergeim-e of endowments wHcli produces these 
cleperiils on Impregnational Segregation. Moreover, in all such 
'cases, mereiisiiig degrees of diversity in the forms of adaptation, 
and caiirnqueutly of diven^itj' in the forms of natiiKil selection, 
mu SI also depend upon these negative factors, which in their 
turn depend on the weak, initial forms of Positive Segregation » 
Divergent evolution always depends on some degree of Posi- 
tive Segregation, but not always on Negative Segregation. 
ITiiiler Positive Segi*egfitioii of a rigorous form (as, for example, 
complete Geographicril Segregation), considerable divergence may 
rc'su'it without any sexual incompatibility. Darwdn lias shown, 
by careful experiments, that Tigoiir and Fecundity is 

the reiatieii in which tlie varieties of one species nsnally stand to 
eacii otlier. This fact does not, however, prove that the more 
strongly divergent forms, called species, which are prevented from 
coalescing by Segregate Vigour and Fecundity, did not acquire 
some degree of this latter eharaeter before any permanent diver- 
gence of form was aequired Their having acquired this' segre- 
gating chiiracteristic may he the very reason why their forms are 
now so deeidedly <iifferent, for without it they would have been 
swallowed up by the incoming waves of intergeneratioii. Again, 
ive irmst reinember that forms only moderately divergent are 
habitua'lly classed as different species if they are separated by 
Segregate Tigonr and Feeunili^ (tlmt is by some degree of 
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mutual sterilitj), unless observation sbows tbat tliey are of 
common descent. These two considerations sufficiently explain 
why the varieties of one species are so seldom reported as 
mutiiall}^ infertile. Isotwithstanding this^ the esperiinents of 
Gartner and of Darwin, already referred to at lengtlij seem to 
show that Segregate Fecundity and Yigour may arise between 
varieties that spring from one stoch. In view of these eases, we 
must believe that in the formation of some, if not in any, species, 
the decisive event with which permanent divergence of allied 
forms eoimnenees is the intervention of Segregate Fecundity or 
Vigour between these forms. Positive Segregation, in the form 
of Local, Germinal, or Floral Segregation producing only tran- 
sitory divergences, always exists between the portions of a species 
that has many members, but as it does not directly produce the 
ISTegative Segregation wdiich is, in such cases, the necessary ante- 
cedent of permanent divergence, w^e cannot, in accordance with 
the usage of language, call it the cause of the permanent diver- 
gence. Moreover, though it may be in accordance with ordinary 
language to call the iN’egative Segregation, which is the immediate 
antecedent of the permanent divergence, the cause of the same, it 
will be more correct to call the coincidence of the ISTegative and 
Positive Segregations the cause, and still more accurate to say that 
the wffioie range of vital activities (when subjected to the limita- 
tions of any sexual incompatibility that corresponds :iii the groups 
it separates to some previous but ineffectual Local, Germinal, 
or Floral Segregation), will produce permanent divergence. 

In many cases not only is the entrance of Iiiipregnational 
Segregation the cause of the commencement of permanent diver- 
gence, but its continuance is the cause of the continuance of the 
divergence. The clearest illustration of this is found in the case 
of plants that are fertilized by pollen that is distributed by the 
wind. All tlie higher, as well as the lower, groups of such plants 
would rapidly coalesce if each grain of pollen was capable of 
producing fertilization, with equal certainty, promptness, and 
efficiency, on whatever stigma it might fall. We may also be 
sure that, with organisms that depend upon water for the dis- 
tribution of their fertilizing elements, Impregnational Segrega- 
tion is an essential factor in the development of higher as well 
as of lower taxonomic groups. 

It is important to observe that, in the cases under considera- 
tion, the inferior fertility or viyour reeidiing from the eroBung of 
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the nicompatible forms k as truly a cause of divergence as the 
GP2:)9t^tirfiiti/ J'or erossin^j which from the first existed 
betvreen the liiembers oecapying differeul localities or between 
the liowers grcrwing on difiereiit trees of the same species. The 
former has been eailei Xegatireo and the latter PositiTe, Segre- 
garioc, not for the sake of disthigaisliiog different grades of 
eilleieiicnn bat for the sake of indicating the different methods of 
operation in the two classes of JSegregation. 

{C) IxSTIIUTiONAL SeGBEGATIOX 

Institiitional Segregation is the P-eflexive form of Rational 
Segregation. It is produced by the rational purposes of man 
einliodied in institutions that prevent free intergeiieration be- 
tween the (liiSereiit parts of the same race. 

As the prhieipal object of the present paper is to call attention 
to the causes of Segregation acting independently of effort and 
contrivance direeted by man to that end, it will be sufficient 
to enunserate some of the more prominent forms under which 
Instltiitiotifil Segregation presents itself, noting that some of 
these inilueiices come hi as supplemental to the laws of segrega- 
tion already discussed, simply reinforcing by artificial barriers 
the segregations that have their original basis in nature. The 
eliief forms that should be enumerated are l^ational, Linguistic, 
Caste, Penal, Unitary, and Educational Segrregatioii ; and if we 
bad not already considered Industrial Segregation in the previous 
chapter, tliat might be added. 

Coxcnrnixo Remabkis. 

Besides Artificial and Institutional Segregation, which depend 
on the raticfnal purpose of man, %ve have now considered numerous 
forms of Segregation., resting on no less than IS groups of purely 
natura.! causes. Owing to the length of this paper I deem it 
wise to bring it to a close without discussing the laws that co- 
operate ill intensifying the effects directly produced by the 
segregative causes already considered. As I have shown in 
Chapter II., Segregation is not simply the Independent G-enera- 
tioii of tlie d,iffereiit sections of a species, but the Independent 
CTcneration of sections that differ; and though no one will 
believe that any two sections of a species are ever exactly equi- 
talent, it is evident that the degrees of difference may be greater 
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or lessj and tliat whatever causes a greater difference in two 
sections that are prevented from intergenerating will also be a 
cause of increased Segregation. 

It has been observed that some of the causes enumerated in 
this and the previous chapter are primarily separative, and that 
no one of those that are primarily segregative is at any one time 
segregative in regard to many classes of characters. As several 
forms of Segregation may co-operate in securing a given division 
of a species, and one form is superimposed upon another, the 
aggregate effect must be incalculably great ; but we easily per- 
ceive that it may be indefinitely enhanced by causes producing 
increased divergence in the segregated branches. The causes 
which produce monotypic evolution when associated with Inter- 
generation must be equally effective in producing polytypic 
evolution when associated with Segeneration, whether in its 
separative or segregative forms. But the discussion of Intensive 
Segregation must be reserved for another occasion. 

Believing that the study of Cumulative Segregation in its re- 
lations to the other factors of evolution will throw light on the 
origin of species far beyond what I have been able to elicit, I trust 
the subject will secure the attention of those who enjoy better 
opportunities than I do for carrying forward such investigations. 

26 Ooneession, Osaka, Japan, 

May 12, 1887. 


Appejtdix. 

(Jlmdjled Table of Mnns of Segregation, 

A. 

Environal Segregation. 

(«) Industrial Segregation. , 
Sustentational. 

Defensive. 

Mdificational. 

(F) Clironal Segregation. 

CyclicaL 

Seasonal. 
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(c?) Spatial Segregation. 

r lligrational. 

O-eo^^apMcaL | J ^^nsportationaL 
Local. J [ {^-eological. 

(cJ) Lertnlizational Segregation. 

(e) Artineial Segregation. 


B. 

BeSexiTC Segregatioii, 

(i?) Conjunctional Segregation. 
Social. 

Sexual. 

G-erminal. 

Llorai. 

(F) Impregaational Segregation. 
Segregate Size. 

Segregate Structure. 
Prepoteiitial Segregation. 
Segregate Fecundity. 
Segregate Vigour. 

(c) Institutional Segregation. 

C. 

Intensive Segregation. 

(a) Assimilational Intension. 

(b) Stiniulational Intension. 

(e) Suetudinal Intension. 

(i) Correlated Intension. 

(e) Integrational Intension. 
if) Selectional Intension. 

(^) Feeundai Intension. 

(k) Eliminational Intension. 
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On some OTieelis of Oj^elos tomato us Bfyozoa. 

Bj Aethitr Wm. Waters, F.L.S., BXt.S. 

[Read 5th April, ISSS.] 

(Plate XIV.) 

Fob the determination of the Cyelostomatous Bryozoa the ovi- 
cells are certainly most important characters, and in many cases 
are undoubtedly of generic value ; but how far this is universally 
the ease we are not yet in a position to decide. It may, liow- 
ever, safely he said that the Cjclostomata will never be rescued 
from their present eonfusion until we are more fully acc[i;iaiuted 
with these receptacles. Though of such paramount importance, 
they are not known in a large majority of species. This is partly 
on aceouoi} of insufficient search, but more from the fiict that 
large numbers of specimens are often found without any ovi- 
cells ; so that in some common species they are as yet unknown. 
For instance, Homer a concatennata^ Beuss, a fossil found abun- 
dantly in the Miocene of Italy, G-erinany, Austria, and Hungary, 
has, so far as we know, never furnished an ovieelL 

It will thus be seen that with the Cyclostomata it is often the 
case that abundant material is necessary for true appreciation of 
the characters, and therefore it was a considerable disappoint- 
ment that the results of the * Challenger ’ Expedition were not 
richer in this respect. lam, however, now able to aJd figures of 
the ovicells of three species found by the " Challenger/ one from 
* Challenger’ material, and two from specimens in my own collec- 
tion from other localities. 

HoilXEEA FISSUEATA, Busl\ (Ph XIV. figs. 1, 3, 4, 7.) 
Taking them in order: when, through the kindness of Mr. John 
Murray,! received two colonies of fissiirata,^^ Busk, from 
^ Challenger’ 320,” near Monte Video, I was surprised 

to find a dorsal oviceil upon one, giving saffieient ground for 
removing it to Hornera ; but the structure of both the front and 
back would have led me to do this independeiitlj of the oviceli. 

As Miss Busk had kindly sorted and forwarded the specimens, 
I infomied her what I had found ; and she replied that she had 
also noticed them, and mounted some for the British Museum, 
and added that it was to be regretted that ‘‘ there did not happen 
to be any among the rather numerous Bpecimens selected for 
LiKK. JOURS'. — zooiioar, tol. xx. 22 
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ejaBiinatiori hv Mr. Busk ■' ; wlio would Imre placed it, slie 
eoiisidered. irAcler Momepa if lie had noticed the oTiceJL 

In Ithmnea I helicTe the ovieeil is only known in J. radians, 
Lam.. J. ailantlca, Boroes, I. gracilUma^ Busk, L concava^', Eeiiss, 
I. serpens, L., I. eboraeensis ^ Busk, I. radicata, Kirkpatrick ; and 
in ail is on the anterior surface ; but both in Idrnonea and Sor- 
nera the position may he axillary, or far away from the hifurca- 
timi : and tlie position in relation to the axils can seldom or iiexer 
be looked upon as characteristic. I hare before me a MS. list of 
130 lilMoneue, some of them synonyms, though all have been con- 
sidered as separate species ; but only in the few cases mentioned 
is tlie oviceli described. An ovicell has been figured by Uagenow 
as Cmh 2 }lij^ma> granulata on Idmonea^^ lichenoides^ Goklf. ; but 
I am not sure that this is a true Idmonea, 

From a list of 74 species of Sornera, it seems that the oviceli 
is only known in S, frondlculata, Lani., M. folia cea, MacG., 
M. tiolaeea, Sars (practically dorsal), S. galeata^ Sm., JT. rolusta^ 
MaeCt., S. ramosa^ MacG., liehenoldes, L.f Goldstein (Trans. 
Eoy. Soc. Tict. 18S1, pL ii. figs. 6, 7 , S) has named a ^ Chal- 
lenger’ specimen from Marion Island M. suMuhia , with ori-‘ 
cells but from the figure it- might he HydrocoralUna, Eeuss 
has described as Ccelophynia striata an oviceli which, as pointed 
out by Maiizoni, probably belongs to H. hippolyta^ Befr, In 
ail these eases the oviceli is dorsal, forming a distinct chamber ; 
and this is also the ease in Mornera fissurnta. In this last it 
is longitudinally ridged, and in the furrow’s are pits, giving, 
when not calcined, an areolated appearance. 

The position and nature of the opening of the oviceli is most 
important, often, in fact, more so than the shape of the ovi- 
celL The opening is, however, formed after the oviceli is eom- 

* Sot described ; but a recent speeimen from Ufaples lias the ovicell as a 
raised chamber at the bifurcation. It nearly encloses one of the series^^ and 
the ovicellular opening is by the side of the series. In another specimen 
there is a slight central infialioa between the series ; but this does not seem to 
be mature, 

t I find that H ikke?mdes, L., occurs in Xuples, together with II. frondk 
cii&ta, and 1ms an ovicell with a rib down the middle, as figured by Smitt 
and Aider, whereas Hincks figures a transverse rib. It has been looked upon 
as an exclusively northern form ; bat the * Challenger ' foimcl it off Monte 
Tideo ; and, as mentioned, it lives in the HediterraBean. Among the * Chal- 
ltm,ger^ materiai in Edinburgh I have since .seen the ovicells on specimens from 
Siimm’s Bay. These have a central rib, and also a transvei^ one from the 
ovieeikiar opening to the median rib. 
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plete^ SO tliat frequently this important; character cannot be made 
out ; and in mj specimen I could not find any opening, but one 
of the lateral zooecial tubes is much larger than usual, and looked 
as though this change was connected with the functions of the 
ovicell* I therefore wrote to Mr. Kirkpatrick, of the British 
Museum, explaining what I had seen in niy specimens, and asked 
him if he would look at those in the Museum. He kindly did so 
at once, and wrote that he exa:nined ten ovi cells, and found 
ill each instance that the last one or two zooeeia of a series in 
proximity to an ovicell are not only enlarged, but considerably 
altered in direction. In eight instances the tube curred for- 
wards and upwards so as to open on the anterior surface.” In 
two the tubes opened laterally. In every case the wide tube 
is to some extent connate to a zooecial series ; but in some cases 
the former curves away from the latter in such a w-ay as to make 
the wide tube appear to be part of the ovicell, and not a meta- 
morphosed zocBcium 

I have already referred (Ann. Mag. Nat, Hist, ser. 5, voL xx. 
p. 255) to the fact that the ovieells of the Cjclostoiiiata have 
the surface nearly always perforated with much more numerous 
pores than the rest of the zoarium. In the present case the 
ridges are narrower and the pits somewhat finer than on the rest of 
the dorsal surface ; and at the base of tliese pits, which are some- 
times spoken of as pores, there are several fine pores, wdiereas in 
the pits on the dorsal surface, except when elongated, there is 
but one pore at the base. It will thus be seen that in this ease 
the pores on the ovicell are much more numerous than on the 
rest of the zoarium, 

Mgures (1 and 8) are given from calcined specimens of the 
front and back of the zoarium, and I consider that preparations 
should be thus made wherever there is available material ; for 
figuring with all the organic integument is like taking a photo- 
graph of a lady with a thick veil down. Calcined specimens can 
be directly compared with fossils. 

The anterior surface has large pores, or rather pits, following the 
lines of the zocecia, with one or two pores at the base of the pit. 
The way in which the ornamented appearance is formed is shown 
more clearly in this species than in any other I have seen. At 

* Iq the ^ Challenger ^ specimens in Edinburgh ovicella occur in a large 
number of cases, with a large lateral tube curving forwards. 


22 * 
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the growing end the zooecial tubes are more or less angLilar^ and 
down eacli side there is a row of rather small pores (fig. 8); 
as growth proceeds, calcareous matter is added in ridges both on 
the front and back surfaces, and then these small pores are left 
at tlie bottom of t]:e pits. I figured and referred to these pits 
ill f.^ojidiculata in the Quart. Jonrn, Geol. Soe. yoI. xI. 

p. 677, p], XXX. fig. S. 

The extm’iml struct iire of tlie growing ends of the outside is 
tl:e same as seen in tlm inside in other parrs when broken do^ra, or 
when sections are made. The posititm of the iiiterzoreeial pores 
is often verv characteristic, and can also sometimes be used in 
fossil spe<.‘ies. These internal pores may be in parallel rows 
close together or far apart, and may be approximately regular 
or irregiiiar; arid ti'ie distance apart is a point of great import- 
aiiee ; but as yet little atteutioii has been given to these pores 
ia published papers. An absolute regularity does not seem erer 
to occur ; but the plan can very frequently be seen. 

There is one structure which lam not able to explain. In the 
interior of the zoceeial tubes tliere are several protuberances 
projecting ibrwards (fig. 7). either short or half as long as the 
widili of the zoreeial tubes, and rriucli curved forwards. They 
do not seciiii to he the commencements of closures,’’ atjd 
w!iC‘tl:iC,'r they are used idv aitachiuents eaiinor be decided from 
my dried s^peeirnens. Jilthougli I have sections of a very large 
number of Cjciustomata. 1 have 31 ot come across anything of the 
kiiKl before. It does not seem likely that it should be compared 
with the rays of EniiiUphont 'uitrictuna^ ZieJienojjom, and Ilefero- 
jjora {¥ee Quart. Jeorn. Geol. So'e. vol. xliii. p. 340, Ac.) ; but 
bcftli are as yet unexplained. In the coarsely pitted structure 
this species resembles Idmonea ratlla'iw^ Lam. *, but the genus 
Idnmnea usually lias a finely punctured surface. 

The zemeia are arranged in very distinct series, suggesting at 
first JiriiOiim ; but the serial arrangement is not uiicoinmon in 
Ilornera ; for in IL lieliemides it occurs decidedly in some spe- 
cimens, anti ill the fossil II. eoncatenaia^ Ess., and S. serrate^ 
Ess. (noil d'Orb., non Menegh.), it is very marked ; again in 
iJ. lieJiermides the amount to which the zoceeial tubes are exserted 
is variable, and no doubt this and II. Ji^ssicrata are closely allied. 

Ibmoxea Mexeghoi, Meller * (PI. XIT. fig, 2.) 

The oviceli taking the place of one of the lateral series is a 
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unique structure j arid, so far as I am aware^ iiotliiiig of tlie kind 
has before been found. The base is narro'w, but the sac widens 
out, and then again becomes narrower ; the surface has a few- 
large OTal pores, and the ovicellular opening is a raised tube at 
one upper corner. The zoceeial tubes spread out at the ends. 

It is placed, with hesitation, under I, Meneglihii^ as there are 
Old}- four zoopcia to a series ; but Heller onlc -figures four, and 
the number is not always constant iu a colony. In a specimen 
from Xaples, without an ovieell, of what I considered J. Jfene- 
gJiiniy the zocBcial tubes do not spread out at the end in the same 
way ; but soinetiiiies a trace of this structure can be seen. The 
dorsal surface near tiie ends of the branches is finely punc- 
tured, but near the base there are larger openings. I tiUYe 
only the one specimen with ovieells. 

Iditotea. iBREGULABts, 2IedegldM. (PL XIT. figs. 5 and 6.) 

This was found by the ‘ Challenger ’ ofi‘ the Azores ; and 3Ii\ 
Busk (p. 14) says, ‘‘ ocecial chamber ? 

I hare, howeyer, previously (see Ann. Mag. Xat. Hist. ser. 5;^ 
voL xs. p. 257, and Quart. Juurn. Geol. 8oc. voL xL p- 687) 
referred to the dorsal oviceli of J, irregularis ; but as it has 
never been figured, a normal oviceli is given {fig. 5) and a short 
abnormal one (fig. 6). 

The ovieeilular aperture is wide, with a raised irregular funnel- 
shaped opening ; but in the young ovieells the upper part is flat, 
sloping inwards. One colony has eight oviceiJs, and five of 
these are intact, without showing any opening ; and from this 
we see how misleading this specimen alone w'oiikl have been, 
as the young ovieells are without external orifices. 

A somewhat similar oviceli occurs on Filisjyarsa orakeie?isis, 
StoL (loc. elf, p. 6S7). 

Idmoxea cFOrlK (PL XIV. iig. S.) 

I have already referred to the oviceli of J. llllneana (Ann. 
Mag. Xat. Hist. ser. 5, vol. xx. p. 256), and give a figure from a 
Chipri specimen, and may repeat that the British Museum speci- 
mens of Z -notomala-^ B., and I. Mllueaua^ d’Orb., are so similar 
that they might be fragments of the same colony. The oviceli 
is figured from a rather broken-down specimen, and therefore 
there is some restoration of the zomcial tubes. 
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EXPLANATIOIS' OE PLATE XIY. 

Pig. 1. Anterior surface of Hornera fsmmta, Busk, drawn from calcined 
specimen. 

2. Icimonea Me^ieghini^ Heller. Haples. 

3. Dorsal surface (growing end) of Horyiera Jissurata, B. 

4. Dorsal surface of Rornem fismrata, B., showing ovicell. 

5. Normal ovicell o? Mlis^xcrsa in-cgularis, Menegliini. Dorsal surface, 

Naples. 

6. Short ovicell of Fili&parm irreg'idaris, Menegh. 

7. Section of zooecial tubes of Hor7i€ra fmw'ata, B., showing interior 

projections. 

8. lihmnea Mihiemia^ d’Orb., from Capri. 


Note . — I also found that in Gepliyro^hoi^a folymorpJia, B., 
dredged by tlie ‘ Challenger ’ from Simons Bay, there is an entirely 
concealed ovicell. It is a round sac quite free except at the border 
of the opening ; whereas in other Cbilostomata, so far as my 
experience goes, the wall of the ovicell is for a considerable 
part attached to the zooecial walls. 


On the Ovicells of some Licltenoporce. 

By Abthur Wm. Waters, P\L.S., P\G.S. 

[Bead 3rd Maj, 1888.] 

(Plate XY.) 

Bt Liolienopora I understand a genus with caiicelii between 
the rays ; but there are other direoid forms with the zooeeia 
arranged in radial series, so that the mode of growth is common 
to several genera. P'or instance, the fossil Actvnopora Tegularis., 
d’Orb, , does not seem to have any cancelli, and I cannot agree witli 
my friend Mr. Hindis in placing it uioAgt Liclienopo7’'ay but should 
consider it MuItiUiMyem^ 

Hr. JiilHen * w’ould take us hack to the name Nisporella of 
Gray, and points out the curious mistake that was made for so 
many years in calling this BiscoporelJa.^ Gray; whereas 

Blscoporella was a name given by d’Orbigny to some Cbilostomata 
which would now be Cuptdaria or allied genera. The genus 
.Li ekenap ora is , however, older than Gray’s, and is now well 
established, so _that I am unable to understand why Dr. Jullien 
vishes us to return to Bisporella. On the other hand, another 
* Mission du Cap Horn : Brjozoaires. 
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recent writer, Mr. Th. Marssoir^, revives Blscocavea and Befranoicc 
for Liclwnojjora^ though his Befrancia contains species which, 
according to what I have said above, cannot be placed with LicJieno-- 
pora, and his Biscoeavea is entirely based upon the radii being 
xmiserial ; but this cannot be looked upon as a generic character, 
and even in specific determination must not be used with too much 
confidence, as there are some species where the rays are in parts 
uni serial, in others biserial. 

In some species there are spines arising from various parts of 
the surface of the zoarium, hut these do not appear to furnish 
constant characters ; and, further, I have on one or two occasions 
called attention to the great variation to which the shape of the 
peristome is subject in different parts of the same colony ; on 
the other hand, which side of the peristome is prolonged seems 
to be of considerable diagnostic importance. 

The internal “rays” in the zocecial tubes and cancelli should 
he more studied, and I should consider the deuticulation of recent 
lleteropora cervicornis^ d’Orb, (Journ. E. Micr. Soc. voL ii. p. 392, 
pi. XV. figs. 9-11), Liclieno^pora hullata^ MacG-., L. echinata^ 
MacG-., and L. prist is^ MacG-., as the eq^nivalents of the rays with 
knobs in JUntalopJiora intricaria, B., Lichenopora radiata^ And., 
L. reticulata, MacG., L. IIoMsivortMi, B., <fcc. 

Burther, the position of the connecting*pores in the interior 
walk of the zooecia should be examined. 

Having seen how many of the characters used for diagnosis 
are variable, it is quite clear that numerous species made on ac- 
count of a difference in some unimportant character can never he 
recognized again, making a better acquaintance with this genus 
very desirable ; audit seems that a knowledge of the ovicells may 
often assist us in more fully grasping the amount of variation 
caused by tlie conditions under which the colony grew, and may 
show tlic amount of variation in different parts of a colony. We 
are as yet unable to say how far the ovicells may be trusted for 
specific determination ; but there is no doubt that they are for this 
purpose of value. Also as soxne species have been described with- 
out ovicells and some with, in cases where the author has not 
appreciated whether they were present or not, exact studies in both 
conditions are required. In so recent a book as Buskk ‘ Catalogue 
of the British Museum Polyzoa,’ pt. iii,, where 14 species are 
described, the ovicells are never mentioned, nor are they in the 

^ Bryozoa clcr weissen Sehreibkreide der Insel Riigen, 1887. 
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' Challenger ’ Eeport. A ' Challenger ’ sxiecimen from Tristan da 
Crmliawas siibiiiitted to me nixmedi L. fimhriat a. This is L, eclil- 
natci with an ovicell, so that the name Jlmbriata must be dropx)ecl 

The ovicells sometimes occur as inflations over the central area^ 
as ill L, gTignonensis^ B. (see Ann. Mag. Nat. Hist. ser. 5, voL 
sx. pL rii. fig. 4), L, noi^m-zelandim^ B.,X. wcmgamdensis^ Waters 
(Quart. Joiirn. Geol. Soe. yoL xliii. p. 346), L, HoMsioortM% B., 
L. ecMnata^ B. ; or it may be nearer to the edge, sliowiiig the 
ovicellular ducts as figured by Mr. Hincks m Liclteiio^ora racUata, 

Although now keenly on the look-out for ovicells, it is a very 
difficult study, which can jiro gross but slowly and only be done 
satisfactorily with ample material collected from a few localities, 
and one cannot help feeling despair when trying to determijie 
the Licltenoporw ; but it is a genus which, when understood, is 
Xierhaps more likely than any other to throw light upon the 
Cyclostomata generally and upon some fossil forms. 

IlCHENOPOEA CATirrORKlCA, BllBh. (Pi. XY. fig. 1.) 

Unicavea californica, d^Orb. Pal, Fram^. x>. 972. 

Discoporellacalifornica, Busk, Cat. Mar. Poly. ft. hi. p. 32, pi. xxx. fig. 5. 

Specimens from Port Western (Victoria) given to me by Miss 
Jelly seem to be the species described by Mr. Busk ; but as 
d’Orbigny’s description might ax)ply equally w^ell to three or four 
species, it seems preferable to consider Mr. Busk as the author. 

The radii are usually hi- or triscrial, though in parts only uni- 
serial, and in one specimen most of the rays are uniserial and only 
locally biserial ; the interserial spaces have round or angular cells, 
but when these interserial caiicelli are examined at a level below 
the surface the}?" ai^e usually seen to be round. The mouths of tlio 
ceils are prolonged on the distal margin, namely, the side nearest 
to the border of the zoarium. Zooecial tube about 0*06 mm. 
wide inside. When the ovicellular cover is removed the central 
area is seen to have large reticulated spaces. The upper part of 
the ovicell is formed by a finely perforated plate exl ending between 
the rays like the cogs of a wheel. There is a thick calcareous 
rim at the border of this area. 

The thin calcareous border of the zoarium is not shown, as this 
is very variable in size, and probably of no specific value. 

Lm. California (Bwsit*) ; Port Western (Victoria). 

LiciiENoroHA ECHIMTA, MacG. (PI. XV. figs. 2, 3,6.) 

Biseoporella echiuata, MacG. Trans. Boy, Soe, Viet vol. xx. p. 127, 
fig. 4. 
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Tlirougli Miss Jelly’s kindness I have been able to esamine a 
considerable number o£ specimens of Liclienoporm from Victoria, 
and ail abundant one is, I tliink, tbeL. ecliinata of MacGillivray. 
The zocecia are irregularly arranged, the peristome is miicb pro- 
duced on tlie proximal edge, namely, the margin nearest to the 
centre of the zoarium, sometimes with one process, sometimes 
divided into several ; numerous fine spines usually grow from the 
zooecial tubes as well as from the cancelli and the surface of the 
ovicelL The canccdii are angular wdth rounded corners, though 
when the tube is examined at some depth below the surface it is 
often seen to be round, and some of the cancelli may he called 
round, though that is not the usual character ; the entire inner 
surface of the cancelli is denticulate. The ovicoll is formed by 
an inflated crust covering all the central area of the zoarium, and, 
as shown in figure 6, it starts from numerous places, ultimately 
meeting in the centre : at first this crust is very thin, but in the 
mature condition is deeply pitted ; the surface is then somewhat 
idbbed and there are numerous small pores at the base of the pits. 
In mj previous paper to this Society (p. 277) I alluded to some- 
w^hat similar pits in Sornera* 

As soon as the growth of the ovicell commences the basal reticu- 
lated cells of the central area are covered over by a thin pellicle 
with several perforations to each cancellus. Both the upper and 
under surface of the ovicell is shown in figure 6. Bigure 3 is drawn 
from a specimen bent up at the two sides, and it is impossible to 
figure it satisfactorily, as it cannot all be seen in one focus. 

The opening of the ovicell is a wide tube low down at tlie 
border of the inflation, directed horizontally, much in the same 
way as in L. dliata (Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 263, 
pL vii. fig. 5) ; but I have only seen the one ovicell of L, dilates 
spreading among the zooecial tubes, and these two forms seem so 
closely allied that I am in doubt as to the basis of their distiiictioiu 

In some specimens the zooeciaare slightly ridged, as mL. grig^ 
noneiisis* The spines from the zooocial tubes are not constant-, 
sometimes occurring in great abundance, in others there are very 
few or tliey may he entirely absent. Both in this and L. pristu^ 
MacGr., there is a semitransparent closure with a dull opaque 
disk in the centre, perforated in the middle. It seems probable 
that L. pristis and X. eehinata are only the simple and confluent 
colonies of the same thing. 

Log. Victoria; Tristan da Cunha (^Challenger’). 
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Lichexopora viCTOEiExsrs, nom. nov. (PL XY. fig. 4.) 

Discoporeila reticulata, MacGiUivray, Trans. Roy. Soc. Viet, vol. xx. 
p, 126, fig. 1. 

Tliere is olreadj Lichen opo7*a reticulata, since Hagenow deseribecl 
a fossil as Defrancia reticulata (Bry. der Maast. Kreide, p. 43, 
pi. iv. fig. 3, non 4). Marsson lias already sliowii that the descrip- 
tion refers to fig. 3 and not to 4. It is possible that tliis may 
have been described under another name, but this is not certain ; 
and I certainly cannot agree with Dr. Pergens, who would call it 
lUadema, uniting the Defrancia disticJia, Hag., D, diadema, Gold., 
and D. retlciilata, Hag. 

As hlr. MacGillivray describes it from Victoria, I would suggest 
the name L, vlctoriensis. 

This is one of those species in which xvithout the ovicellalar 
ducts it would be difficult to say whether there was an ovicell or 
not. The central area is covered by the ovicell, the covering of 
which is formed by large raised trabeeulse, within which there is 
a smaller reticulation formed by similar trabeculae. There are 
spines with knobs from the walls of the trabeeiilse, similar to those 
I described in Liolienopora grignonemis (Ann. Mag. Nat. Hist, 
ser. 5, toL xx. p, 262, pi. vii. fig. 4). In the present case I have 
only figured a few of these spines, not to complicate the figure 
too much. The spaces between the trabecula are filled in with 
a perforated cover. Aperture of zooecial tubes about 0*06 mm. 
wide. , 

Loe» Victoria (MaeG,); Port Stephens, 5-6 fath., New South 
Wales. 


DiscotubtokbxV ? niXEATA, MacG. (PL XV. fig. 5.) 

Diastopora liueata, MacGillivray, Trans. Roy. Soe. Viet. vol. xxi. p. 96, 
pL iii. fig. L 

Liripora lineata, MacG. Cat Mar. Folysoa of Viet., Roy, Soe. Vici, 
1887, p. 32. 

Discotubigera lineata, E^aiers, Ann, Mag, Nat Hist, ser. 5, vol. xx. 
p. 260, pL vi. fig. 24. 

1 have already (he, cit,) alluded to the ovicell, but it has never 
been 'figured, and therefore I add a figure of an ovicell occurring 
near the border of the zoarium. It will be seen that it is of a 
type quite different from that of Lichempora ; but as yet we are in 
ignorance concerning the ovicells of Discotubigera and its allies. 
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Lickenopoba Holbswoethu, jBiisk , (FI. XV, figs. 7 & S.) 

Discoporella Holdswortliii, Busk^ Cat. Mar. Tolyzoa, pt. iii.p. 33, 
pi. XXX. fig. 4. 

Licheoopora Holdsworthii, Waters, Quart. Journ. Geol Soc. vol. xliii. 

p. 347 ; A7in. Mag. Nat. Hist. ser. 6, vol. xx. p. 261. 

I have already (Quart. Journ. Greol. Soc. xliii. p. 347, and else- 
where) alluded to the rays ” in the zooecial tubes and caiicelli, 
and to Mr. Busk perhaps referring to these when he speaks of 
stellate pores 

The ovicell occurs as a central inflation with large roundish 
depressions closed with a perforated pellicle. It spreads in 
between the radii in somewhat the same manner as in L. californica 
though not so marked on the surface. I have only seen the one 
ovicell; and if this was the only specimen of L. Soldmortliii 
known, I doubt if it would be possible without breaking up the 
specimen to decide whether there wms an oTicell. 

Log. Living ; Ceylon \ Victoria ; ‘ Challenger ^ station 142 (S. 
Africa). Foss'd: Waipukurau (New Zealand). 

EXPLANATION OF PLATE XV. 

Fig. 1. Lichcnoyom californica, Biiak. Showing oyicell extending between the 
radii. From Port Western (Victoria), x 12. 

2. Oaneelliis of L. echlnata sho'vviiig denticles, x 85. 

3. Lichenqpo7'a cchinata, MacGr. Shows to the left the lower surface of the 

ovicell formed by reticulated cells covered with a pellicle. The upper 
sariaee is pitted, x 25. 

4. Lichempora victor lensis. Shows ovicell and two ovicellular duets. From 

Port Stephens, 5-6 fath. (New South Wales). X 25. 

5. Lmotubigera lineata, MacG-. Shows the ovicell at the boxxler of the 

colony, and also the ovicellular duet. From Port Jacksen (New South 
Wales). X 25. 

6. Lichenopora echinata. Shows the formation of the ovicell which starts 

from several points to meet over the centre. From Port Phillip, X 1 2, 

7- Caneellus of L. Iloldsivorihu, showing rays. X 85. 

8. Licbenopmra lloidsworthu, B,, with ovicell. From Port Phillip, x 25. 


HcBcarcbes into tlie Life-histories of Glgciplmgus domesticus and 
G. spimpes. By A. D. Michael, F.L.S., F.Z.S., F.K.M.S. 
[Bead 3rd May, 1888.] 

(Plate XVI.) 

Foe oyer three years last passed I have been, as opportunity 
offered, endeavouring to elucidate certain obscure points which 
I had observed in the post-embryonic development of tlie common 
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Gli/cipluif/i, tlie specific names of which are iiieiitioned in the 
title of this paper ; it is the progress and results of those 
inyestigations which I now propose to record. 

The inquiry has involved a considerable amount of care and 
labour j not only from the inherent difldculties of isolating, rearing, 
and watching these minute creatures, but also because it^ has 
necessitated very numerous dissections of soft hyaline Acari, 
some of them less than the fifth of a millimetre in total length, 
and of the cast skins of these organisms. 

GJj/cipliagiis is a genus of atracheate Acari, belonging to tlie 
family Tyroglyphida?, but which is distinguished from the genus 
TgroglgphtiSi or cheese-mites, ird&r alia^ the rough cuticle, 
covered with granulations or vermiform markings, the pec- 
tinated or plumose hairs and long, slender tarsi of Glijcipliagi^ 
as oppoised to the polished cuticle, setiforni hairs, and usually 
shorter tarsi of Tgroglgplii, and more especially by the females 
of GlgcipJiagics possessing a central tubular projection from the 
posterior margin w^hich is absent from those of Tproglyplim : 
some years ago I showed this to be a bursa copuiatrix, a fact 
which, I believe, is now generally admitted ; the bursa doubtless 
exists in Tgrogli/pJim, as indeed Dr. jNalepa has proved in one 
species, but it does not form an exterior projection. 

In order that this paper may be understood it is necessary to 
state, as shortly as possible, what a Hi/popiis is j but as, in a 
former paper read before this Society^, I entered fully into the 
question, I do not propose to detail ttie various opinions held 
by different authors on the subject, nor the investigations which 
led me to the results given, except so far as is absolutely requisite 
in order that this paper may be intelligible ; I shall simply state 
eonelusions, referring to that paper for all proofs and other in- 
formation on the subject. Ilgpopi are minute Acmi provided 
with a smooth, chitinous carapace, which conceals the whole, or 
almost the whole, of the creature ; they are somewhat arched on 
the back, but still considerably compressed dorso-ventrally ; the 
mouth-organs are rudimentary and the posterior pair of legs are 
terminated by hairs, not claws. are most commonly found 

adhering to insects, mirlapods, &c., and they have been ultimately 
showm to be a stage in the life-history of some AcaH of the genus 
TproglppItHS and one or two allied genera, although they are 

“Th^j Egpojms question f’ Journ, Linn. Soc., Zool. toL svil (1884) pp. 
871-394. 
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very unlike all otlier stages of Tijrogljjpld in appearance. Tlie 
stage does not occur in the life-history of every individual of a 
species, but in a comparatively limited numbei” of instances. 
Megniii considered that the stage occurred when, from drought 
or unfavourable circumstances, the colony w^as in danger of perish- 
ing, and that the nymphs of Tyroglyplms had the power of turning 
into llypopi and so remaining until either the circumstances had 
again become favourable in the place where they were, or until 
they bad emigrated into more suitable quarters — the Hypopiis 
being better able to endure drought &e., and more capable of 
adhering to insects and thus escaping than the other stages of 
the creature, I think that I proved by the investigations detailed 
in the paper above referred to that this was an error, and that 
unfavourable circumstances did not affect the question — the Hy- 
popial stage being a provision of nature to ensure the distribution 
of the species, occurring irrespective of adverse conditions, and 
that it occupied the period between two ecdyses in tbe life-history, 
commencing in the species which I was then studying at the 
second nymphal ecdysis. 

Glyeipliagus is not one of the genera in which a Hypopial stage 
has ever hitherto been found to exist, except in the case of 
G. Crameri described by me in 188G ^ ; and this, as pointed out in 
the paper in which I described it, is an extreme species of the 
genus, which would hardly be included in the genus were it not 
for the connecting-links, and W'Ould undoubtedly fall within Hal- 
ler’s genus “ Dermacarns ” if that genus were retained. Of the 
two species named in the title, one, G. spimpes, was first recorded 
by Koch j and, so far as we know at present, there is not any 
difficulty in identifying it, and but little synonymy connected 
wdth it. G, domestici^s can, however, hardly be said to be in this 
happy position : the synonymy of this species would y^robably be 
voluminous ; but this is not the place to investigate it, beyond 
what is necessary for identifying the species that I have been 
experimenting upon. The species was originated by de Geer, 
•who called it Acariis domesticusAi^^ division of Tgf^oglyphm from 
Glgciplmgws not having been effected at that time i one result of 
this has been that numerous writers have identified tbe creature 
with the common cheese-mite {Tgroglgplms Linn.). Now, 
however, that the distinction between the tw^o genera is understood, 
it is abundantly clear that de Geer’s species was a Ghjeiplmgii^s ; 

* “ Upon the Li'ie-history of an Acancs, one stage ‘whereof is known as Labi- 
dophoms talpa>, Kramer, ” Journ. B, Mie. Soc. 1886, pp. 877-890. 
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it appeared in 1778. In 1841 Gervais publislied a very short 
description and very imperfect drawing of a species wliicli he 
called Glycipliagits cursor. In 1867 Hobin and Hiimose pub- 
lished a very carefully prepared article in Eobiu's ^Journal de 
J’Anatomie et de la Physiologie/ in wMcli they, probably correctly^ 
identified de Geer’s and Gervais’s species ; but, for some reason 
which is not quite apparent, they retained Gervais’s name, not 
de Geer’s. M. Megnin, in tlie observations mentioned below as 
having been made by him, has followed Eobin and Fumoae in 
calling the species G. cursor : unfortunately neither of these able 
authors gives a figure of their G. cursor ; had Eobin and Fumose 
added such a drawing as they furnish of G. spinipes no doubt 
could arise as to wliat their species is. A good figure of what is 
apparently the male of G. domesficus is given hy Berlese (Acari 
Ital. fasc. xiv. no. 8) ; it is accompanied by a short description, 
which, however, is supplemented by the notes to the same work 
(fasc. i. pp. 9, 10). This author, however, does not say whether 
he considers it to be identical with G. cursor^ and the points 
which he gives for identifying his species do not admit of com- 
parison with those given by Eobin and Famose for G. cursor, I 
imagine the two species to be identical. Under these circnm- 
stances I have thought it best to give a figure of the female of 
the species I have been dealing with, to facilitate identification ; 
it is, I think, the G. domesticus of de Geer and Eerlese, and, so 
far as I can judge at present, it is also the G. citrsor of the other 
authors above named. 

It would he out of place here to give any formal description of 
such well-known creatures ; but as these two species, G. spinip^es 
and G. domesticus^ are commonly found together, and are not 
easily distinguished at first, although a little practice enables the 
student to do so with facility and certainty, it may be useful to 
state some of the principal characters by which they may be dis- 
tinguished ; these are : — Firstly, that the tarsi of G. spinipes are 
thickly clothed with very fine short hairs (PL XYI. fig. 12), but do 
not bear any hairs much longer than the general average ; the tarsi 
of G. do7nesticus are smooth, but have a few straight hairs or 
spines much longer than those of G. spinipes (fig. 5). The hairs 
on the tarsi of G. spinipes are best seen in dry specimens using 
an amplification of from 150 to 200 diameters ; they are not so 
easily seen with lower powers nor in specimens mounted in bal- 
sam, or even in fluid. Secondly, the tarsi of G. domesticus are 
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considerably longer tbaii those o£ G. spinlpes. Thirdly, G> 
spinipes 1ms an obtusely conical shape anteriorly, and is suddenly 
contracted between the second and third pair of legs ; G, domes’- 
ileus has this form indicated but very slightly, being nearly as 
wide posteriorly as in the middle of the body ; the difference can 
only be well seen in living specimens. Fourthly, the bursa 
copulatrix of the female projects considerably more in G. domes- 
ficus (fig. 7) than in G. spinipes (fig. 15). Fifthly, G. domestiem 
is a trifle the larger, but this cannot be relied upon. Sixthly, 
the hairs of G, spinipes are more deeply serrated and stronger 
than those of Q. domesticus. Seventhly, the tibiae of the first and 
second pairs of legs in G. spinipes each bear two large and thick 
curved, strongly-serrated hairs ; these are much less developed in 
G, domesticus. Eighthly, the second joints of the third pair of 
legs in G* spinipes each bear on the outside a peculiar hair or 
scale (fig. 14), shaped like a husk of corn, and placed with the 
concavity inward ; its outer surface is thickly clothed with fine 
hairs or processes : this structure is most developed in the female ; 
it has not, I think, been mentioned by previous writers ; 
it is not found in G. domestiem* Ninthly, G* spinipes when 
placed on its back, or otherwise disturbed, iias a rapid struggling 
or fighting motion with its first and second pairs of legs, a little 
of which is seen in its ordinary walk ; this style of movement is 
very cliaraeteristie of the species. 

The Tyroglyphidce, like most of the other Acari, have an inert 
period previous to each eedysis ; during this time the creature is 
motionless and apparently dead, except that it does not shrivel 
up ; it is needless to say that a proper examination will disclose 
that the development of the ereatime in its next stage is pro- 
gressing inside tlie dead cuticle. 

G-LTCIPHAGUS nOMESTICUS. 

During the month of May, 1885, when I was examining some 
material which had been sent to me and which was swarming 
with G, domesticus in various stages, I observed that there w^ere 
some which could only he classed as inert nymphs, but which had 
not quite the ordinary appearance of the creature in that stage ; 
the cuticle was more opaque, and seemed thicker and wdiiter, the 
back was more arched, the empty skin of the legs was more 
apt to be rubbed off, as if the inert stage had lasted longer than 
usual, giving a case-like appearance; and I propose in this paper 
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to use tlie expression cases ” to signify tliis phase in tlie life- 
history ; it must, ho-wever, be understood that each case is only a 
iiymphal skin, but it is a iiymphal skin under special conditions. 
The finely gi^anular marking or wrinkling of the cuticle o£ the 
species was rery apparent, and when a portion was examined witli 
a sufficient power this was resolved into the labyrinthine and vermi- 
form wrinkling of which an illustration is given (PL XYI. fig. S). 
It was also noticeable that the contents of each case were more 
drawn toward the anterior end than is usual in the nymph during 
eedysis. Of course the first step wms to ascertain that these 
cases w-ere not simply dead creatures ; for this purpose, in. the 
latter part of May 1885 I isolated three in a separate glass cell, 
placing them under what experience had taught me would pro- 
bably be favourable conditions of existence. On the 10th June, 
1885, three immature Ghjcipliagus domestiei^s emerged from these 
eases. The cases did not split irregularly like an ordinary 
nyinplial akin, but opened by tbe posterior end of the case, 
wbich had been concave, being pushed out so as to become rather 
convex, and separating from the lateral and ventral portions of 
the case, while it remained attached to the dorsal ; thus when the 
creature within had escaped, the posterior end formed a sort of 
lid attached to the dorsal surface (fig. 4). This I subsequently 
found was the usual, although not the absolutely invariable, mode 
of opening. I did not then examine the precise stage that the 
creatures were in, but I noticed that the cases, although open, did 
not appear to be entirely empty (I subsequently found that wdiat 
they contained was a east skin). 

On the lOth June, 1885, I placed thirteen more cases in a 
second cell, and submitted them, as I had hoped, to conditions 
similar to the first ; but either from some defect in the arrange- 
ment of tbe ceil, or from unfavourable weather, these specimens 
gradually died, so that toward the end of July there were not any 
alive. On the 30th J uly, 1885, 1 again isolated several cases in a 
separate cell. In a week I found that tw^o of them were open at 
the posterior end and that there were two nymphs of Gl^dphagm 
do7nestictis in the cell; more subsequently emerged from the 
other cases. I again observed that the cases from which they 
had come did not appear to be absolutely empty. I noiv toolr 
three of the nymphs which had emerged fxmm the eases and 
placed them in a separate cell ; in about a week they had all 
become inert ; a few days later an adult female of G. dmnestiens 
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escaped out of the cuticle of one of these inert nymplis, the 
others soon followed. The cast skin from which the adult 
emerged was thin and fine, very difierent in appearance from that 
of the cases. One point at least had now been established, vis. 
that the cases were a penultimate nymphal stage — L e, that the 
nymph which emerged from the case became adult at its first 
ecdysis. 

While these observations were in progress I also endeavoured 
to obtain a knowledge of the matter by dissecting the cases and 
their contents ; but as, in order to avoid any chance of error, I 
have lately repeated these dissections on a large number of speci- 
mens, I will describe the results of both together in order to avoid 
repetition. 

At this time I was forced by other engagements to abandon 
the investigation temporarily; and I did not make any further 
observations on the same species until the present year (1888) . 
On January 25, 1888, I placed in a cell four cases taken from 
fresh material which I had obtained, but which contained very 
few cases, some of which I reserved for dissection ; but in spite, 
of my providing them with gentle warmth and slight moisture, 
such as would apparently form the most favourable conditions, 
these cases still (May 3) remain in the same condition as when 
placed in the celP. On April 9, having found that a great many 
cases had now formed in the same material from which the last 
had been taken, I placed a number of these in three separate 
cells. On 21st April I found an inert nymph of G. domesUms in 
one of these cells w^hich had escaped from a case, and must have 
emerged and become inert since the cell had been last examined, 
which happened to be two days ; longer than usual. On the 26fch 
April the adult emerged, and a second nymph had emerged and 
become inert prior to the final ecdysis. On the 1st May an adult 
female of G, domesticus emerged from this last-named nymph, 
I carefully examined it and made certain oF the species. 

Between the eornnieneement of January and the end of April 
1888, 1 dissected a large number of these cases of G. domesticm ; 
the results were entirely confirmatory of those which I had 
obtained in 1885— viz., that inside each full case, and almost 
filling up the anterior portion of it, but not the legs, which were 
empty, "was a protoplasmic mass which had a transparent, colour- 
less, and almost structureless cuticle. This mass had a rounded 

* They subsequently emerged on loth July. 

JOUEIir. — ZOOLOGT, VOL. XX. * 23 
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posterior and a pointed anterior end ; was compressed dorso- 
ventrally, particularly at tlie posterior margin; and liad a more 
or less plain siilcation round it, as thoagh dividing cepliaio thorax 
from abdomen (in some specimens this was very marked). The 
mass had the general form of a Hypopus, but there was not, in any 
instance, any trace of legs, mouth, or other external organs. In 
many instances the protoplasm appeared to be divided into large 
cells, like an egg in an early stage of segmentation ; in others the 
cell-division appeared to have gone further, the cells being much 
smaller and finer, particularly in the posterior portion of the 
creature, hut some of the larger cells remaining; in others, pre- 
sumably more advanced, the finer granulation was more nniform. 
The mass was always motionless, but in one instance I did 
find a living nymph within the case instead of the inert mass ; 
this of course was ready to emerge. The cases from which the 
occupant had emerged almost invariably contained the cast 
cuticle of the protoplasmic mass, which cuticle did not show a 
trace of kgs, mouth, or any other organs. 

GJ-ltciphaqus spinipes. 

At the end of 1885 I was at a farm-house for a short time, and 
thought it a favourable opportunity to renew the investigation. 
1 found in the chaif-house, in the dust and chaff, and also attached 
to the walls and beams, a number of cases which I at first 
supposed to be similar to those I had before dealt ■with : I soon, 
however, found that these were even more opaque than the former 
specimens, and that they were coarsely reticulated instead of 
being finely vermiform in markings ; the empty cases also opened 
difierently, the posteiior cuticle breaking away from the dorsal 
and lateral, and remaining attached to the ventral, so that the 
posterior end opened downward instead of upward, and was more 
torn ; the hinder part of the dorsal cuticle also was usually split 
along the median line and the two sides somewhat separated. It 
was therefore probable either that they were in a different stage 
from those observed in June and July of the same year, or that 
they were under difierent cdimatic or other conditions, or that 
they belonged to a difierent species of Aearus. I finally found 
that the last explanation was correct, and that these reticulated 
eases were those of G, spimpes. Between the 28th December, 
1885, and the 1st January, 1886, 1 found a considerable number 
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of these cases. I placed some of them in a cell as before and 
dissected others ; these, in many instances, contained not the inert 
legless mass found in the cases of G. domestiom^ but a distinctly 
formed Hying M'^poptts, which had not assumed the usual brown 
cbitinous colour, and could not be called active, but still was fully 
formed, and provided with short and stumpy, but thoroughly-deve- 
loped legs, which it could move about, although only in a feeble 
manner ; it wuis not capable of walking (ordinary are very 

active), and it W’as evidently not in a condition fitted for existence as 
a free-living creature ; but yet it was undoubtedly alive and fully 
formed ; its total length was about *19 iiiillim., its greatest width 
about ’15 miliim. Each tarsus of the first three pairs had an 
exceedingly long, very slightly curved, blunt claw^ ; the tarsi of 
the fourth pair were devoid of claws and hairs. A figure of this 
IJ 2 /pop us, carefully drawn from a specimen dissected out of a case 
in Jaiiuarj’ 1888, is given in PL XVI. fig. 9. The majority of the 
Hypopi dissected out of the cases were not capable of any move- 
ment ; it was only a few which were able to move their legs. I now 
searched the chaff and material, and the dust &c, swept from the 
walls and beams of the chaff-house , very carefully in hopes of finding 
active Hypopi which had emerged and were capable of walking 
about, but neither on this nor on any other occasion have I been able 
to discover anything of the kind ; but I did find one or two inactive 
Hypopi not capable of any movement, which seemed as if, from 
some accident, the cases had been broken away from them, On 2ad 
January, 1886, 1 took one of these, and one of the Hypopi dissected 
out of a case and which could move its legs, and put them in a cell 
by themselves. I watched them at frequent intervals, but they 
did not die or shrivel up. On the 15th January I missed one of 
the Hypopi ; but close to wdnere it ought to have been I saw a 
nymph of Glycipliayus spinipes, wbieli had evidently just emerged 
and had some thin membrane attached to it ; on detaching this 
membrane, and examining it with a higher power, I found that it 
was the cast skin of tho? Hypopus. I put both the nymph and the 
cast skin in glycerine for permanent preservation. A few days 
later I dissected four more of the cases and took out four Hypopi 
and placed them on a small piece of dried leaf in a separate cell ; 
the next day I found that two had collapsed, probably having 
been injured during the dissection of their cases. The following 
day I observed that one of the remaining two had moved, and on 
touching it with a fine hair I saw that it was alive and able to 
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move al 30 iit very slowly ; lint the day after it had collapsed and 
was dead. There was noW' only one Ily^^optis left ; this did not 
move nor show any sign of life ; but, on the other haod, it did 
not collapse, and in this condition it remained for nearly four 
months. I w^atched it every day without seeing any change 
•until the 24th May, 1886, on which day a healthy nymph of 
spmipes emerged from the Hypopial skin. 

"While this experiment was progressing I had also watched the 
cell in which I had placed the cases : one nymph of G* spinipes 
had appeared in the cell and one case was open at the posterior 
end ; otherwise there was not any change. B'ut on the 26th May 
I found two more cases open and two Hppopi had apparently 
crawled out of them ; on touching these Hppopi they appeared 
inert and incapable of motion, but a few days after nymphs of 
G, sjnnipes emerged from them. 

In October 1S87 I again obtained more material from the 
same chaff-house, and also from another farm some fifty miles 
distant from the first ; this latter contained G, domestieus. In both 
samples the Glpciplmgi w^ere numerous and the larv® and nymphs 
were abundant, but I could not find any cases or any trace of 
Mppopi ill either. 

In January 1888 I once more took up the investigation : I 
obtained material and sweepings from the same chafip-house and 
again found the reticulated cases of G. spinipeBi most of them 
ivere open at the posterior end, the occupants having emerged. 
I put seven of the full cases in a separate cell ; in one of these 
cases I could easily distinguish a Sypopus moving its legs, I 
also found one which had apparently come out of the case, and 
which was capable of the same amount of motion ; it was from 
this specimen that fig. 9 was drawn. On February 6 I found 
that one of the seven cases was open and that a nymph had 
emerged from it. I isolated this in another cell, which I will 
call cell 5. On February 8 another nymph emerged from a second 
of the seven eases. I placed this nymph also in cell 5. On 
February 9 an adult G. Bpinipes emerged from one of the nymphs 
in cell 5, the second nymph also was inert. On February 26 an 
adult of the same species emerged from the remainiug inert nymph. 

From this time up to the end of April, when I closed the 
observations, nymphs of G, spinipes continued to emerge at inter- 
vals from the remainder of the seven cases, and from other cases 
which I had put in different cells, and adults continued to emerge 
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from tie nymphs, so that there could not he any doubt of the 
species, or of the process being a regular one. 

I also in January 1888, and again in April of the same year, 
dissected numerous reticulated cases from which the nymph had 
emerged ; in almost every instance I found within the case an 
unmistakable cast Hypopial skin having perfectly distinct legs. 

CONGlTERElSrT IlS'YESTIUATrOlSrS BT M. M^GITW. 

It appears that while I was engaged on these observations 
M. Megiiin was also investigating some points relative to the 
Glycipliagi, and, inte7' alia^ almost the same subject as my own 
"We did not either of us know of the other being so occupied. 
Megnin approached the matter from a standpoiiit different from 
mine : he did not find an object which excited his curiosity to 
discover its cause ; bat it struck him that as TyroglfpJms has 
a Hypopial stage, so closely allied a genus as Crlgciphagus ought 
also to have it, and he deliberately set himself to search for 
that stage j but lie tells us that he searched in vain ; he tells us, 
however, that he discovered an equally curious phenomenon, which 
he says shows how prodigal nature is in processes for preserving the 
lower creatures. He, believing that the change of a nymph of 
Tyroglgphm into a Kypojpus is caused by unfavoui’able Ksurround- 
iiigs, states that under similar conditions he found that those of 
Glgcipliagus became inert, that a liqiiefication of ail the organs took 
place “ as in a change of skin,’’ and that the gelatinous substance 
collects in the cavity of the “ thorax ” in the form of a spherical 
mass surrounded by a ehitinoiis envelope and thus forming a cyst 
very similar to those formed by some Infusoria previous to the 
drying up of the water in which they are contained. Megiiiu 
suggests that in this condition the dried nymplial skins containing 
the cysts would be blown about by the wind and would thus 
hnaliy arrive at some place where the conditions wmuld be favour- 
able and would then emerge, and that the species Avould be thus 
distributed. 

Mdgnin says that his species were G, spini^es and (?. cursor, 
which latter is, as before stated, presumably the same as G. domes- 
tieus ; but lie does not distinguish hetw^een the life-histories of the 
two, nor identify any particular observations with either species. 

I do not intend here to discuss the vexed question of whether 
the liquefication of the organs of an Acarus during ecdysis is 
* Oompfces Rendue, oiii. (1886) pp. 1276-8. 
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completej involving a retorn of all the organs to an egg-like state, 
or wketlier it is only partial : tke former Isas long been Megiiin’s 
view, and be cites Claparede as confirining it ; but on reference 
to the Swiss author’s writings tbis does not seem to be by any 
means certain . Br. ^Nalepa, \\ ho bas lately investigated the subject 
with regard to the Tyrogljphidse, is strongly of opinion that it is 
only partial^. I W'as formerly inclined to think, chiefly on 
Uegnin’s authority, that it was complete ; but more lately, having 
paid some personal attention to the subject, I have come to a 
conclusion with regard to the Oribatidae t more in accordatice with 
I)r. jSTalepa’s view's. It is clear that Megnin has been observing 
a process either identical with or very similar to wdiat I have seen 
in G. domesticus, but that not having found the more fully de- 
veloped Sypopus ill G. spiiiipes be bas naturally not recognized 
that what he found was really a rudimentary Hypopus — the dif- 
ference of the spherical form of the inert mass found by him in 
his cysts from the more Ilypopiiz-Yxke form of the corresponding 
mass found by me in G. domesfictis may possibly be accounted 
for by his specimens having been examined more shortly after 
the change commenced than mine were, or by his observations 
having been made on G. cti^^sor, and that species not being really 
identical wuth G. do??tes fichus, although much resembling it, but 
having the Hypopial stage even more rudimentary. 

It is quite possible that Megnin’s idea that the inert nymph 
when containing the Hypopial form, or, as he calls it, the cyst, 
would be blown about by the wind may be correct : I do not see 
that it would be more liable to be so blown about during this 
than during any other ecdysis, except in so far as this may last 
longer ; but undoubtedly the creature within, protected by its 
Hypopial skin, wmuld bear more exposure and rough treatment 
than the Acarl would during other eedyses. It will probably, 
liow^ever, be gathered from the foregoing pages that I cannot 
agree with Meguiu that the change to the Hypopial, or as he 
calls it encysted, condition is produced by desiccation or unfavour- 
able surroundings. I have not conducted a series of experiments 
expressly designed to determine this exact point, as I did with 
the Tyroplyplii ; but my material \vas not kept in any desiccated 
or unfavourable condition ; on the contrary it was naturally kept 

^ Aaatomie der Tyroglypben,” Sitzungsb. k. Akacl. Wien, i. Abth. 
Juli-Heft) 1885, p, 15L 

t “British Orihatid^'y Bay Society, voh ii, (London, i888\ p. 604. 
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uiider tlie most favourable conditions I could devise, and the 
QlifcipJiagi throve admirablj ; but the cases containing Meg- 
nin’s cysts were formed rapidly and numerously in it ; from 
whicli, and from the general experience acquired during the 
somewhat lengthy observations above described, I feel assured 
that with tlie Glgdphagi^ where the Hypopial stage is more or 
less rudimentary, as with tlie Tgroglyplii^ vvhere it is an active 
and functional one, the change to this stage is normal, altbougli 
not existing in the life-history of every individual, and is not 
induced by desiccation or other unfavourable conditions ; but, on 
the contrary, proceeds best and most rapidly when all conditions 
are favourable. I do not deny that a creature may remain longer 
in the Hypopial condition after it has been formed when the 
surroundings are more suitable to that stage than to the ordi- 
nary nymphal state, than it will when the converse is the case ; 
I think this not improbable, although I have not seen any 
evidence to prove that such is the fact. 


Conclusions. 

The results of the investigations detailed above may be sum- 
marized as follows : — 

1. There is a Hypopial stage in the life-history of G-hjciphagm 
just as there is in that of Tgroglgplms, 

2. That this Hypopial stage is far less developed in Ghjciphagus 
than in Tyroglgplms^ and is not, so far as is known at present, an 
active stage. 

3. That we do not at present know whether it occurs in all 
species, but it certaiulj does not occur in the life of every indi- 
vidual of a species. 

4 That the stage is not the result of desiccation or other 
unfavourable circumstances, but occurs as ofteu under favourable 
conditions. 

5. That the stage, iu the species investigated, occupies the period 
between the penultimate ecdysis and that immediately previous. 

6. Thar in Q-, spinipes the Rgpopus is fully formed and capable 
of moving its legs, but not of walking or other active movement ; 
that it never becomes hard, or of the dark colour of the ordinary 
chitiu of active RgpopL That, as a rule, it does not even leave 
the skin of the young nymph in which it is formed ; but that 
tlie more adult nympli is formed within the Sgpopus^ and emerges 



298 


OK G-LTCIPHAGirs DOJMESTICFS ANB O. SPIKIPES. 


from itj v^liile ihe Hj/p opus is stili within the young nymplial 
skin I so that the Sppopiis is not ever seen, except that, in a 
few instances, it inaj^ crawl just outside the young njinphal skin 
when the more advanced nymph is likely soou to emerge^ 

7. That in G. domesiicws the Hyp)opial stage is even more rudi- 
mentary ; what represents the SCypopus retaining only the general 
form of that creature, hut being without legs or other external 
organs, and that it never emerges from the young nymplial skin, 

8. That in both species the young nymplial skin within which 
the Sypopus is developed thickens and forms a case ” difiierent 
in appearance from the skin during ordinary ecdysis. 


EXPLAKATIOK OF PLATE XVI. 

Fig. 1. Giycijikayus iomestiGUSt adult female, underside ; X 95. 

2. Ditto: *‘oas6’^ containing the inert mass (very rudimentary Plypopial 

condition) ; X 150. 

3. Ditto : a portion of the cuticle of the “ case,” to show the vermiform 

markings; X 200. 

4. Ditto : posterior end of “case” from which the nymph in its last stage 

has emerged ; side view, to show the mode of opening. 

5. Ditto : fourth left tarsus of adult female from above ; X 200. At the 

side is a line showing the extreme width of the abdomen; same 
amplification. 

6. Ditto : claw and caruncle from below, drawn from the living, foot when 

pressed by the creature against glass ; x 500. 

7. Ditto : bursa copulatrix ; x 200. 

8. Glyciphagus Bpinipes \ “ case ” containing the ; X 150. 

9. Ditto : Hypopm dissected out of the “ case”; x ISO. 

10. Ditto: a portion of the cuticle of the “case,” to show the reticulated 

markings; X 200. 

1 1. Ditto : posterior end of “ case ” from which the nymph in its last stag© 

has emerged; seen froui above, to show the mode of opening. 

12. Ditto: fourth left tarsus of adult female from, above; X 200. At the 

side is a line showing the extreme width of the abdomen; same 
amplification. 

13. Ditto : part of the third left leg of adult female from the outer side ; 

X 250. 

14. Ditto : hair from the second joint of the same leg ; X 500. 

15. Ditto : bursa copulatrix. 
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Studies of tlie MacroehireSj Morphological and otherwisoj with 
tlie yiow of indicating tlieir E/olationsliips and defining 
their several Positions in tlie System. Bj E.. W. Si-iueeldt, 
M.D., C.M.Z.S., Captain, Medical Corps, U.S, Army. 
(Ooiiiiminicated by W. K. Pahkee, P.E.S., P.L.S.) 

[Head 19th January, 1SS8.] 

(Plates XVII.-XXIY.) 

It may be remembered by those who are interested in the 
structure and classification of birds that I puhlislied, in the 
^ Proceedings^ of the Zoological Society for 1885 (pp. S86“915), 
a iiieiiioir entitled A Contribution to the Comparative Osteology 
of the TroGliiUd(e^ Gaprimulrjidce, and Ci/pselidceG That memoir 
professed to be but little more than a mere introduction to 
a subject which I will here enter upon more fully, although the 
opinions there set forth are, in the main, substantially those that 
I still hold, at least in the case of the TroeMlid^d and Oci^ri'- 
mul^klcd- Since the date of that paper, however, I have never 
ceased in niy endeavour to gather together the necessary material 
for this, iny second contribution on the subject ; and, as will be 
seen by the list of specimens in the subjoined Table, these efforts 
have met with a very fair measure of success. 

In the conclusions at the close of my former paper I contended 
that all the existing Caprimiilgine birds of the world’s avifauna 
should be grouped in one oiher, the CAPBiMULGri. In this 
group, no doubt, would fall JVj/ctihlus and Sieaiomis, and very 
probably Fodarg'us and Fsaluncs, Further, I proposed that the 
Iluniming-birds should eonstitiite another order, to he knowm as 
the TfiocHini. I made no final determinations in regard to the 
Swifts, beyond that they should he separated from the Trochiii ; 
but these birds will be carefully studied in the present memoir, 
and my opinions in regard to them stated in the conclusions 
which close it. 

Finalty, I had something to say about certain apparent resem- 
blances between the hones in the roof of the mouth of a Ihogon 
and the corresponding structures in a Huniiniug-bird. But my 
remarks were only drawm from a paper by W*. A. Forbes published 
in the ‘ Proceedings ’ of the Zoological Society three or four years 
lilM. JOUEF.—ZOOLOGT, VOL. XX. 24 
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] 3 reTioiis to my qiiotiug them'", and at the time I liad not 
had an opportiiiiity of personally examining the slveletoii of a 
Trogoii. In the present paper, however, the ease will, in this 
respect, be dilleront ; for, thanks to the kindness of Dr. P. L. 
Sclater. I have been enabled to study in this connection the 
skeletons of two different species of Trogon, wbicli he has 
obligingly lent me for the purpose. For other material I am 
under obligations to a number of friends, to whom I here desire 
to express my sincere thanks ; and I believe it wdli be found 
that in the proper cokimii of the Table below I make due 
acknowdedginents, by entering the names of the several donors 
opposite the specimens they have been so good as to send me. 
Indeed, had it not been for their kind and ready assistance, it 
would have been impossible for me to have completed the pre- 
sent work. Such material as I have been enabled to collect 
myself is also set forth in the Table in question. My thanks 
are further clue to the Editors of ‘ The Auk ’ and of ‘ Forest 
and Stream,’ for kindly inserting for me requests for specimens 
of birds in alcohol to be used in the present coimection» 

G-iaucing over this list of material, it will be observed that, so 
far as the ordinary forms of the American Capri oiulgine birds 
are concerned, it admits of giving a full account of their structure. 
The skeleton in these also may be conveniently compared with 
the skeleton in the two s 2 )ecies of Trogons likewise represented ; 
and these latter with other types presented in the Table, as w^dl 
as with such a skeleton as is presented in G-eoGooeijx cali- 
fornianuSj which I have elsewhere studied (Joiirn. Auat. and 
Phys. Lend. voL xx. 188G, pp. 214-266) and published an 
account of its characters. 

Similarly, we find the Norlli-Ameidcan Cvi’SELi very wxdl 
represented, the only important form not found among my mate- 
rial being C^pseloidcs mpei% and all my efforts to secure specimens 
in alcohol of this interesting Swift have utterly failed f. lu luy 
first contribution to the anatomy of these birds (P. Z. S. 1885, 
p. 886), I advanced the opinion that they were but profoundly 
modified Swallows, and should not be grouped with tlie Trochiii 
in our classification of birds. We now have the opportunity 

^ Porbes, W, A., on the Structure of the Palate in the Trogons 

{Troffonkicsy P. Z S. 1881, p. 836. 

t I have since received alcoholic specimens of this form from my friend 
Prol A. h'ewton, E.E.S., who kindly procured them from Jamaica for me. 
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of ascertaiiiiag Low tliis opinion will stand tLe test ot more 
extensive researches into their structure, with the aid ot a tar 
better supply of material than I was enabled to handle upon 
the first occasion. 

The Table also presents a very fine collection of skeletons 
and specimens in alcohol of the Trochili ; and the structure of 
these, as I say, will in the following pages he thoroughly com- 
pared with tlie corresponding structures to be found in the Swifts. 

It is further my intention to compare the Swifts thoroughly 
with the Swallows ; and to this end I find that I have examples 
of every genus of the latter birds, as they are represented in the 
North- American or, rather, United States avifauna. Up to the 
present time my efforts to secure specimens in alcohol of such 
a form as Semiprogne zonciris have not succeeded ; hut Mr. C. E* 
Cory has kindly written for me to some collectors in the West 
Indies, and I liave taken the liberty to apply for some of these 
birds to the governmental authorities in Jamaica. Sutficient 
time has scarcely elapsed for me to have received rexilies, but I 
am under the impression that when this type comes to be com- 
pared with more typical Swifts, some light will be thrown upon 
the preseiit subject. , 

Eiually, it is my intention in this memoir to review some of 
the structural and other characteristics of the Fasseres ; not that 
the majority of the ordinary ones are not already known to us, 
but rather to have them arranged systematically at hand, for 
comparison in the present connection. I have chosen for this 
purpose a specimen of Ampelis garridus, being influenced in my 
choice more particularly by the fact that, although it happens 
to he Passerine, it is not strictly and typically so : moreover, 
some ornithologists apparent!}' recognize in it certain Swallow’’- 
like characters, more especially those which have a certain reseiii- 
hlance to such a bird as Froyne siihisj which it appears to approach 
in the form of the bill. Others, and much earlier authorities, have 
entertained the notion that the "Waxwings belong rather to the 
Clamaiores^ being probably related to the Tymnmim^ and should 
he placed near them. So that, on the whole, I trust that, in addi- 
tion to meeting other ends in view, a glance at the structure of 
this strictly American representative of the AmpelincB will not 
come amiss. 

The order in which I propose to present the material to be 
examined will he : — first, a sketch of the morphology of 

24 ^ 



TaMc^ showinrf the Material examined in tlm Memoir, and the Sources from- tvlience it was obtained, 
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T. i)laf!/cercus, adults, k 2 -i R. W. Shufeldt Fort Wtagate^K. Mexico ; In°alcoho]. 

rr, 7 . -1 , June 12tb, 1886. 

T. platyoerous, adult, S 1 B. W. Shufeldt Fort Wingate ; Aug. 13th, In alcohol. 
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^ adults, (5 2 E. \T. Shiifaklt Fort Wingate, iS[. Mexico ;;Complete skeletons. 

i ! ' July Kith, 1SS6. | 

^ adults ! 2 E. W. Sliufeldt ' ............... Fort Wingate: June i In alcohol. 

I ' ! 1886. ' i 
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Ajin^elis cedrovum ; secoBcllj, a study of the osteology of Trogon 
meancanus and T. piudia; thirdly, an examiiuition of the stnic- 
tiire of a number of tlie CAEETisiracu ; Ibiirtlily, an iin’estigation 
of the nnatomy of the North -American I-liviiudinidcG’^ iiitlily, 
similar inquiries into the morphology of certain Oyeseli and 
Teochilt, including extensive comparisons with the iacts brought 
out in the first sections of the paper ; and, lastly, a section 
devoted to my final Comparisons and Conclusions. 

The Moepiiology op Ampelts oedeoeum. 

From an external examination of the subject, we find that the 
following characters are presented : — 

1. The soft feathers on the top of the head unite to form a 
conspicuous crest. 

2. The bill is broad at its base, rather short, and vertically 
compressed ; while both mandibles show a distinct notch at tlie 
sides near the apices. 

3. The cleft of the gape extends nearly as far back as the 
anterior arc of the eyelids. 

4i, The nostrils are subelliptical and sealed. 

5. The wings are ample, pointed by the 3rd primary of; the 10 
composing one of them, the 1st primary being riidiinentary. 

6. Peculiar wax-like prolongations of the shaft arc found in 
certain of the wing-feathers, and in some individuals in the 
tail-feathers. 

7. Tail very slightly rounded, and composed of 12 rec trices. 

8. Lateral plates of tarsus subdivided, with the anterior portion 
of this envelope composed of six distinct scutes, 

9. Feet moderately strong, and characterized by having the 
basal phalanges of middle and outer toes more or less uni ted. 

10. In form, the body is somewhat robust and fuli-cliested. 

To this we may add that the Ceclar-hird builds its nest upon 
trees, and lays spotted eggs, and that the young liave a ditferent 
coloration of plumage from their parents, which, in this respect-, 
are alike. 

On plucking the specimen the following additional characters 
are revealed : — 

11. The pterylosis agrees almost exactly in [mitern witl) the 
pteryloses of the majority of Passerine birds. A. cedronm has, 
however, a lateral and narrow tract running longitudinally down 
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each side of the neck ; these connect the humeral tracts with 
the feathering of the head. 

Otherwise both the dorsal and ventral tracts of the Cedar- 
bird agree very well with the details of this important character 
as seen in such a Passerine form, e, as Motacilla alia. This 
fact may be better appreciated by comparing my drawings of 
the former (PL XYII. hg. la & 1) with ISTitzsch’s figures of the 
pterylosis of the latter 

12. The oil-gland is found to be nude, and this gland has a 
form such a.s is assumed among the great majority of the 
Passeres, 

Upon removing the integument, one of the most convenient 
anatomical points to he first examined is the method of insertion 
of the muscles of the patagium. In the case of a small bird such 
as we have in Ampelis^ our present subject, I find an easy way to 
do this is to seize the elbow of the plucked pectoral limb with 
the thumb and index finger of the left hand, in such a manner 
tlmt the palmar surface of the index finger is applied to the 
under surface of the patagium, and keeps it on the stretch. The 
thumb is opposed to this, and firmly holds the elbow-joint, and 
no more. We now make an incision, with the scalpel in our 
right hand, through the skin, down the line of the triceps muscle, 
and another at right angles to it, along the line of the uhia: 
then carefully dissecting hack the triangular flap of integument 
thus outlined, the parts to be examined come nicely into 
view. 

13. In Ampelh the insertion of the tensor patagii longus and 
hrevis are typically Passerine in character, as may be seen in the 
drawing here presented of these parts, wiiich I made directly from 
my dissection (PI. XYII. fig. 2), and from Prof. Garrod’s excellent 
description, in his memoir upon the anatomy of the group t, of this 
method of insertion, as "we find it in nearly all Passeres. 

In A. eedromm, however, we find another patagial muscle 
present in all Passeres which I have examined, which else- 
where I have named the dermo-tensor pa tagii, marking it dt.p, in 

* Ilvitzsch’s ‘Pterylography:’ translated from the Geruian by W. S. Balias, 
and edited by P. B. Sclater, for tlie Pay Society. Loudon, 1867; Taf. iii. 
figs, 1 & 2. 

t 0arrod, A. H., “ On some Anatomical Characters wliicli bear upon the 
Major Divisions of the Passerine Birds,” P. Z. 8. 1870, pp. -506-519 (read 
June Gth, 1870). 
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PL XYII. iig, 2 of the present memoir. This muscle arises from 
the inner surface of the shin at the lower part of the neck^ 
its fibres converging as they pass towards the shoulder to 
terminate in a small and delicate tendon, which accompanies the 
tendon of the tensor fatagii longits in the free marginal fold 
of the patagiiim, and merges with it about halfway between the 
humerus and carpus. When I come to discuss this muscle in 
the llirundlnidce I will enter more ftilly upon it, its relations, 
and the birds wherein I have thus far detected its presence. 

14. The musculature of the lower larynx of Ampelis ceclromim 
is of a very perfect Acromjodiaii type; I distinctly make out 
fire pairs of intrinsic muscles inserted, as usual in Passeres, into 
the ends of the three upper bronchial semi-rings ; and, in addition 
to these, there is a well-developed pair of steriio-traclieales. 

These lower laryngeal muscles are here not only firm and 
fleshy, bnt easily individualized — a feat best accomplished with 
a pair of dissecting-needies, under the 2-inch objective of a good 
microscope. 

Both in structure and position, then, the syrinx of Ampelis is 
of a typical Passezuue type. 

15. Turning next to t\\Q pcGf oral muscles^ I find all three — the 
pectoralis major, the seciindtis^ and p. tertiiis — to he present 
and fully developed. They also have tiieir usual origins and 
insertions. 

16. In examining the muscles of the thigh, with their vessels 
and nerves, I find that the ambieiis and accessory femoro-caiidal 
are both absent, while the femoro-caudal, the semimembraiiosus, 
the semiteiidinosus, and accessory semitendinosus are all present. 
The iiudn artery is the sciatic ; the main nerve the sciatic nerve ; 
and the main vein the iemoral. 

In all of these particulars Ampelk cedrorum agrees with the 
highest types of Passerine birds. 

17. At the lower tliird and at the back of the tarso-metatarsus 
I find in both feet that the tendons of the fleamr lorigus halluck 
and Aiefleojor prof itndiiB digitortim are not connected by a fibrous 
vincnlum. This is also another Passerine character. 

18. Ill examining the heart and great vessels, I find but one 
carotid artery— -the left one — passing up in front of the vertebrm 
ill the neclv. 

19. I find the nostrils in Ampelis but very feebly partitioned 
from each other by a median membro-cartilaginoiis septum. 
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20, The alimentary canal agrees in general with the Passerine 
birds, and a small pair of cma coU are present. 

The Skeleton q/Ampelis. 

To any one who has examined series of skeletons of Passerine 
birds, it is a well-known fact that, as we pass from one specific 
form to another, from the higher to the lower types of orga- 
nization, or vice versa, we are impressed with the very few and 
inconspicuous structural modifications that we encounter ; as wo 
serially investigate the allied species of a group or groups, the 
shading of nearl}^ all of the morphological characters of one 
species into those of another, and of the latter into the next 
nearest related form, is, as a rule, extremely gradual, and almost 
beyond the power of the pen to adequately describe. Yet, if we 
choose birds from the extremes of the Passerine order, very 
excellent taxonomic characters are met with, and if closely 
studied often point to affinities otherwise obscure or very 
puzzling. 

As shown in many of the characters of its skeleton, Amj)elis 
cedronm> seems to hold a sort of middle position here ; and I 
think we shall find that, in some particulars, it is not to be distin- 
guished from the highest types of the 0 seines, while iii others it 
possesses marked affinities with the Ciamatorial plan of skeletal 
structure. 

21. Of the Shull (PL XVII. figs. 4 & 6). — We find the superior 
osseous mandible of Ampelis to be somewhat flattened or com- 
pressed from above downwards ; the narial apertures are large 
and subelliptical in outline. This part of the skull is broad 
at il.s base, tapering rather gradually to its apex ; while above, its 
naso-frontal regions gradnally merge into each other, there being 
no well-defined transverse line dividing them. The median 
rhinal partition, or nasal septum, is wholly in cartilage in this 
bird (PL XVII. fig, 4) — a character wherein it agrees with such 
forms as Ses^eroeicJiIa (PL XYII. fig. 5), Ilerula, and probably 
all the higher Thrushes, as well as with such a type as Otocorh^\ 
On the other hand, a very well-developed nasal septum is to be 
found in the skulls of the American Tijrannidce^ as, for example, 
in such a Flycatcher as Tiframms veriimlis (PI. XYII. fig. 3). So 

^ Shiifelclt, R. W., “Osteology of Ererao;^Mh cil2)edns lOfocons al^mtris 
arcnicola],” Twelfth Annual Report TJ.S. Greol. and G-eog. SurT. of the Tenitories, 
1882, p, 652, pi. iv. fig. 22. 
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far as tliis character goes, then, Amjpelis agrees, as it does in so 
many other particulars already defined above, with the Osciiies 
rather than with the Clamatores. 

ITe also notice that upon the underside of the superior osseous 
mandible in the Tyrant Flycatchers the greater portion of tliat 
space which occurs between the anterior limbs of the palatines is 
filled ill by a contimious plate of bone, which joins them, while 
ill Amj^elis (PL XVII. fig. 6) this space is open, as we likewise fi.nd 
it in most (or perhaps all) Oscines. In the Tyrants the osseous 
nasal septum unites with this bony inter-palatine plate above and 
along its median longitudinal line. 

There is hut little to detain us upon the superior aspect of the 
skull; all the three spccimcus showm in PL XVII. figs. 3-5 are 
rather broad in this region, between the orbital margins, while a 
moderately well-marked median furrow is to be seen, which is 
best exemplified in the Thrush, and least so in the Tyrant Ply- 
catcher. All the higher Thrushes have the facio-eranial line 
fairly well defined on this aspect. I have already remarked that 
it is barely traceable in Am^elis, 

Upon the lateral view of the skull of this Chatterer (PL XVII. 
fig. 4) there are two or three points presented of more 
or less interest. The “ pars plana,” or antorhital plate, is found 
to be ample, and completely divides the orbit from the rhinal 
ehamher. In front of this, on either side, is to be found 
thfreehj articulated little ossicle wdiich I take to represent the 
lacrimal. It shows a constriction at its middle, giving rise to 
enlarged superior and inferior extremities. The superior end 
is "wedged in hetw^een tlie antorhital plate and the ])ostcro- 
superior edge of the corresponding nasal. Below, its inferior 
dilatation rests upon the maxillary bar. Behind, it is applied 
against the anterior surface of the pars plana, while in front it 
is only io eoutact with the nasal superiorly, as already described. 
I find this boiiB present in all of the Noi“tli" American Tijrauiiidw^ 
ill the true Oorvkl<B^ in the genus Sturnella^ hut absent in tlie 
IcterklWi in the true Thrushes {MerulayllesiyeroGieMa^ P.L XVII. 
fig. 5), in Otocoris^ and others. I am not prepared, as yet, to 
say of what value it will eventually prove to he a^s a taxonomic 
character; hut in the present instance it is just as well to note 
that this free lacrymal hone is found in Ampelis and the 
Clamatores {Tijrannklm)^ and not in the true Thrushes. 
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Tlie interorlbital septum, in tlie specimen of Ampelis before 
me, is entire, althougli encroached upon above and bebind by 
the great deficiency or vacuity in that part of the brain-case from 
wliicli tlie first pair of nerves make their exit. The foramen for 
the exit of the second pair is no larger here than the size of the 
nerve demands. In Heq^erocicMa both of these foramina are 
considerably larger than is required for the passage of the 
nerves, while in addition a vacuity occurs in the interorbital 
septum of the Thrush. 

Among the higher types of Thrushes, as in the one just re- 
ferred to, the bony entrance to the ear looks direct! ij forwarcls, 
while ill tlie Tprannidee this aperture looks downwards, forwards, 
and outwards ; in the case of Ampelis it is more as we find it in 
Hesperociclilcf., and in both of these latter forms a conspicuous 
shell-like covering of bone is developed from behind forwards, 
which protects this important orifice. 

In all the true Passerine birds that I have examined a qiicuh 
rate bone has a well-pronounced orbital process ; two facets 
upon its mandibular foot, the outer being placed transversely, 
the inner obliquely ; while the long diameter of its mastoidal 
head is also transverse, and supports two articular facets in 
Ampelk and the Oscines, which facets in the Tyrannidce almost 
completely merge into one. 

Turningnowto the under view of the skull as shown in PL XVII, 
fig. 6, we observe that the anterior extremities of the palatines 
(pZ.) are very slender and wide apart. I have already pointed 
out how the space between them beneath the superior osseous 
mandible is filled in by a plate of bone in the Ty ran nuke. The 
postero-exteroal angles of the palatines in Ampells are rounded 
and projecting, much as wo find them in some Swallow's, and 
not very unlike the form they assume in some Swifts. 

In this Chatterer the hinder portions of the palatines are 
considerably extended laterally, and lie principally in the hori- 
zontal plane ; whereas in such a bird as Hes^eroeiclila they are 
less noticeable for this, while on the other hand their internal and 
external “ lamhue ” are better developed in this Thrush. 

So far as I have examined, in all Passerine birds these bones 
meet for nearly the entire length dowm the middle line to the 
articulation of the pterygoidal heads, and only diverge slightly 
in front to meet the hackwmrd-extending forks of the vomer. 
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The mcLvillo-palafines (PL X7II. fig. 6, DUf.) are markedly 
long and alenderiii Ampelis, and mosially separated by an imusuai 
interval. Tliey slightly exaggerate, however, the conditions 
in which we commonly find them among the Passeres generally. 
This remark applies also to the vomer (r.), wdiich, too, is ratiior 
broad, though it bears out its Passerine character in being ante- 
riorly truncate with somewhat produced lateral tips at that 
extremity to meet the cartilaginous wings of the nasal septum. 

Among the Tprannidve, the palatine heads of the pterijgokh 
meet each other beneath the rostrum of the sphenoid; these 
parts are separated hy quite an interval in A^npelis (PL XYJI. 
fig. 6, pt-)^ as they are also, though to a less extent, in the 
Thrushes (e. g., II. nesvia). Here, again, the Chatterer agrees 
with the typical Oseiiiine bird. In general form the pterygoids of 
Ampelis agree with those bones as we find them in other Passeres. 

In view of the fact that the general characters of the skull of 
a Passerine bird are well known, and as I believe that I have 
now thoroughly directed attention to the most important 
departures therefrom, or similarities therewith, in the fore- 
going paragrapfiis, there is nothing else that remains worthy of 
special record in this skull of Ampelis, and the notes thus far 
made will meet all requirements of reference for what has to 
follow. 

The mandible of Ampelis is but feebly developed when coim 
pared vrith that bone as we find it in others of this great group 
of birds. It has more the appearance of a Swallow’s jaw than 
that of either a Thrash or a typical Iflyeatcher. In general 
form, however, it is essentially passerine, having an outline not 
very unlike the mandible of Otocoris alpestris (fig, 29 of my 
memoir upon the Osteology of that Lark). A minute ramal 
vacuity is present, wLich is found to be larger in the Tgrannidce, 
and of a still greater size in Ilesperociahla. As might he ex- 
pected, the mandible in the Flycatchers is a much stronger and 
comparatively heavier bone than it is in these Oscinine types. 

22. The Jigoid arches in our subject are likewise typically 
Passerine in cdiaracter, having their several elements delicately 
constructed, with first and second basibranchial in one piece ; 
with a cartilaginous glosso-hyal, and wuth comparatively large 
and free cerato-hyals. Lanius is a bird that sho^vs very well the 
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Passerine pattern for tlie liyoid arclies, and I luire elsewliere 
figured tliem for that form 

The sde rot al plates of the are composed of separate little 
pieces of bone in all of tliese birds of wliicli we have been speaking ; 
but in old specimens in some of the Ti/rannicl<B I have often 
noticed tlioir tendency to anchylose together, notably in the 
genus 8a y or n is, 

Passeres usually have a small sesamoid bone at the angle of 
the jaw. I have failed to find it in Ampelis, but would prefer 
examining more specimens before positively announcing its 
absence. It seems to be invariably present where indicated in 
all of the higher Thrushes. 

28. Of the remainder of the Asolal Slieletoii . — It will be pro- 
bably a very long time before a sufficient number of the vertebral 
columns of existing birds have been examined, to ascertain with 
certainty whether the vertebrae composing them are constant 
for the several divisions and for the species. "Wlien this has 
been done, and the exact averages ascertained, the result will 
be no doubt important in assisting to decide doubtful points 
ill classification 

The figures recorded in the subjoined Table have in every case 
only been set down after carefully counting the segments two 
or three times. With respect to the number of vertebrm in 
the consolidated sacrum of the pelvis, they are here eouuted 
in the adult bird, and consequently must be taken gum ^rano 
salts, though I believe them to be quite correct. 

I am inclined to think at present that the number of free 
coccygeal vertebrje are liable to vary even in representatives 
of the same species. 

Tliis Table, of course, could easily have been made far more 
extensive, but in that case would have overstepped the object at 
present in view. I trust, however, that those who at any time 
may be engaged in examining the structure of birds will record 
such data as I have attempted to do here, and only after the most 
careful coiiuting. To do this, reliance can be placed only upon 
spirit specimens, or recently killed birds, where there has been 
no possibility of any of the vertehrse having been lost. 

Slmfeldt, E. W., ‘‘ Osteology of Lanim huhvidanus exmhitoridesp Bull. 
IT.B. Geol. and Geog. Surv. of the Territories, vol. vi. pp. 351-359, pi. xiy. 
fig. 101. Also same plate and figmre in the author’s collected memoirs 
' Contributions to the Anatomy of Birds.’ 
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Species. 

3^0. of ver- 
tebra; before 
reaeliingthe 
sacrum. 

First free 
pair of ribs 
occur oil 
the 

No. of ver- 
tebra; in 
sacrum of 
pelvis. 

No. of ver- 
tebra; in 
coccygeal 
division, in- 
cluding 
pygostyle. 

AinjieUs acdrorum 

18 

12th. 

10 

9 

HesperocicMa nmvia . ..... 

18 

12th. 

12 

7 

Tyramim rerticalis ...... 

19 

13th. 

10 

8 

Otocoris alpestris ! 

18 

13th. 

11 

7 


0£ tins kind of data I think the greatest reliance is to be 
placed in the nimiber of free vertebrse in the cervical + the 
dorsal region, as shown in the first column, far more than tliat 
shown in the three remaining columns. If we take immature 
birds, however, chosen just at that point in their development 
when we can count with certainty exactly how many of these 
segments will enter into the pelvic sacrum, and exactly how 
many wall be appropriated by the pygostyle, then the total count 
of ciU the vertebrm in the column, irrespective of its divisions, 
will be of value. 

24. In both Ampelis and HesperocicMa five pairs of dorsal ribs 
possess costal ribs that meet the sternum, and each of these 
birds have a pair of ribs that spring from the first sacral ver- 
tehra, which articulate below with a pair of “ fioatiiig ’’ costal 
rihs. This condition also obtains in my specimen of Tyranniis 
verticalis^ but in this species there are only four pairs of 
costal ribs that articulate vrith the stcrnunic These sacral 
rihs ’’ are without epipleural a]>pendageB, though these processes 
are found ireely articulated at their usual sites upon ail of the 
true vertebral ribs in the several birds just alluded to. 

25. It lias been always a matter of some surprise to me that 
the pelvis of a bird has not bad that importance attached to it 
among skeletal characters which has been so universally awarded 
to the sternum. In many respects its form in some species is far 
more distinctive of the bird to which it belongs than the ster- 
num can be, and is consequently more reliable. Tor instance, the 
sternum of Passerine birds varies but very little throughout the 
group, and in many cases it would be very difficult to designate 
the species by simply examining the sternum alone ; moreover the 
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stenium may sometimes assume a different form even for tlie 
same species wliicli T have never found to be the ease in the 
pelvis. 

In PL XYIII. fig. 7 is represented the superior or dorsal 
vieAY (double the size of life) of the pelvis of Ampelis cedronm ; 
it shows very well indeed the general form and characters of this 
bone as it occurs among the Passeres, Considerable interest 
attacheSj however, to an examination of a transition series of 
pelves through the Passerine group of birds into other orders 
■wherein marked differences are to be found. 

Nowin such a bird as Sarijorhyneliiis rufiis^ for instance, or 
any of its genus, the pelvis, when viewed from above, lias pretty 
much the same form as it has in Ampelis ; but all the processes 
are more prominent, and all the ridges and crests more con- 
spicuous and defined. This lends to the bone quite a striking 
appearance in these higher Thrushes. But as we pass through 
the members of the Oscinine group and into the C lama tores, this 
bone, although it retains its general pattern, gradually loses 
this peculiar angularity, and gains in breadth while it becomes 
comparatively shorter in the longitudinal direction. My meaning 
will be made clearer when we come to examine, further on, the 
pelves of the Swallotvs and Swifts- 

As to the characters of the pelvis in Ampelis^ we are to note 
that, anteriorly on its dorsal side, the inner margins of the ilia 
are widely separated from the crista of the sacrum ; that the pre- 
and post-acetabular areas are about of equal dimensions, that the 
former are concave outwards, while the reverse condition obtains 
with the latter ; that the sacrum ” upon this view is roughly 
lozeuge-sliaped, and that interapophysial foramina of varying 
sizes may be found to exist in it. 

Upon the lateral aspect it is to be observed, that not only is 
the acetabulum (as it invariably is in birds, I believe) completely 
siiiTouncled by bone, but the ischiadic, the obturator, and the 
obturator space are true foramina, or at least are entirely en- 
circled by bone. In Tijranmis verticalis the ischium fliils to 
meet the post-pubis between the obturator foramen and obturator 


'* For examples of tliis see my remarks upon the different forms of sternum 
in the OatharticljB, Osteology of the Oathartidm,” in Oontrlfoutions to the 
Anat. of Birds, from IJ.S. Geol. and Geog. Survey, 188‘2 (Hayden’s 12tli 
Annual), pp. 771, 772, where four iigs. of sternum of 0. aura are given. 
lillUV. JOITBX'. — ZOOLOUX, VOL. XX, 25 
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space, aaid tlius convert these openings into veritable vacuities, as 
is tlio case in all of tlie Oseines that I have alluded to elsewhere. 

Otocoris agrees in this respect with the Oseines, as may "be 
seen in my side-view figure of its pelvis (Coiitrib. Anat. Birds, 
pL iv. fig, 22). 

The post-pubis in Ami^elis extends but slightly beyond the 
hinder extremity of the ischium, which latter meets it behind 
in a broad foot-like process. These parts in the dried skeleton, 
are very apt to curl outwards, and deceive us as to the true 
shape of tliis part of the pelvis during life ; so that it is only in 
fresh, specimens that we can gain a correct notion of this bone 
in most Passeres. 

This post-preparatory deformity of this part of tlio skeleton 
has been taken into consideration in figure 7, and diiky corrected. 

The coccygeal vertehne and pygostyle in Ampells require no 
special descriptio3.i, for they agree in all essential particulars with 
tlie parts as fuiiiid among the Oseines generally. They are very 
well shown in my ligiire of the skeleton of Otoeork, alluded to 
above. 

In Tyrannus the coccygeal vertebra) are comparatively very 
large and their diapophyses very broad. 

26, As we would naturally bo led to suspect, the siermm of 
Awpclis is, of course, a thoroughly Passerine one, having the 
eluiraeteristic bifurcation of the inaoubriuni ; the lofty costal 
processes, the well-developed and deep eurina, the cordate- 
shaped iiotcli on either side of the xiphoidal extremity, and the 
five facets upon either of its costal borders. 

Among tbo .American Tyrunnidee the stcriuini has essentially 
the same shape, but it Inns only /ewr facets for the luomapopliyses 
upon each of its costal borders. 

A fuller description of tliis b^me will not be required lie, re. I 
have already published a pectoral view of a. typical Passerine 
sternum elsewhere (Coues’s * Ivey,’ 2nd cd. fig. 58), and oilier 
forms of it may be seen in my figures of the sterna of 
Otocoris^ and others, in memoirs already cited. 

This bone will be taken into consideration again, furtlier on, 
when we conic to treat of the sterna of the Swallows, Swif ts, and 
Ilumining-birds, 

27. The elements of the aJwiihkT-ymlle in Ampelis more 
closely resemble those ' part*s in the typical Oseines than in 
the Clamatores. In form and arrangement they make scarcely 
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auj perceptible departures fi‘om such structures as we find tlieni 
Id Lanim (see Coiitrib. Auat. Eirds, pi. xiv. figs. 93, 91, 95, and 
100 ). 

Tbe blaile of a scajmla is sabre-shaped, long and narrow, and 
anteriorly abuts against the laterally compressed and expanded 
end of tbe furcula of tbe corresponding side. The shaft of a 
coracoid is long, slender, and sub cylindrical iu form. Its claTU- 
ciilar head is tuberous, being hooked forwards and inwards. 

Tlhe furcula typifies the U-shaped pattern of this hone, and I 
would especially call attention here to the form of its hypo- 
cleidium in AmpeJis. This process is a loug, subocal^ laterally 
compressed lamina of hone, directed upwards and backwards 
townirds tlie manubriiim, wdien the girdle is articulated iu situ. 
My figures, already referred to above, of Lauius and Otocoris 
show very well this form of the hyx>ocleidram of the furcula. 

IN'ow in Ti/rannus verticalis^ taken as representing the Clama- 
torial group of birds, this process of the furcula is nearly circular 
in oiitiine, and decidedly smaller. Little pDoiuts of this kind, 
when they are found to be constant, should be borne in mind 
here, for they will surely arise again, when we come to see how 
such characters are exhibited among the Macrochires. 

28. Of the Appendicular t^lceleton , — Not only in the case of 
Ampelis, but with the Passerine birds generally, the composi- 
tion, forms, and structure of the skeleton of the limbs are so 
well known, that I wull not here attempt to add anything to this 
part of ray subject. So far as tbe bones are concerned, I fail to 
find, even upon close scrutiny, any reliable set of characters 
that one could use with certainty in deciding in any case whether 
the slceleton of a leg oi* a wing belonged to an Oscinine or a 
Olamatorial bird. 

"When we come to deal further on with the skeletal limbs of 
the Macrochires and others, wliere such characters as are present 
in these parts in the Passeres can be, if ever, usefully compared, 
it will then be ample time to bring them forward for comparison , 
and decide wdiether these structures afford anything helpful in 
determiiiiu g affinities . To recapitulate here the well-known point s 
in the skeleton of the limbs in a Passerine bird wmuld, I am 
sure, avail us nothing. 

Suffice it to observe that in its organization Ampelis is by the 
majoritj of its structural characters an Oscinine bird, though 
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it also presents here and there in its economy traces of a Cla- 
inatorial type, such as is shown in its free lacrjnial bone and a 
few other minor points. I fail to find anything in its iiior- 
]diology tbat especially connects it with the Ilirumlinldce. As 
I anticipateclj however, the brief synopsis of its structural cluv 
racters goes to , show, in support of tlie views already elsewliero 
expressed by Garrod, that Am^elh lias an organization of an 
average Oseinine bird, by wliieli I mean not typically so, and 
consequently will be of service here as an aid to comparison as 
we proceed, 

OSTEOLOOT or TkOGOIs"' MEXICAA'-US AXn TbOG-OX r VELLA. 

As will be seen by my tabulated list of material, I am indebted 
to Br. vSclater for two excellent skeletons of these Trogons. 
He kindly had them prepared for me, and sent by post in ample 
time to use in the preparation of tlse pi^esent memoir. 

In my first paper upon the Macroeliires, I stated that I 
wished to compare the skeleton of a Trogon with one of a 
Himiming-bird (P. Z. S. 1885), as Forbes had found in them a 
peculiar structure of the palate, which led me to believe that 
there might be oilier points in the skeleton of one of these birds 
which would indicate some remote affinity perhaps with tlieTrochili. 
Hence it was with no little interest that I opened the package 
that Dr. Sclater had sent ; hut my eyes had no sooner fallen upon 
the two neatly prepared specimeos it contained, than the excla- 
mation was forced from me, “ Why, they are Caprimiilgine 
Cuckoos I ” 

How well this first impression will be supported by a careful 
examination of the skeleton in detail we will now see. 

Ill figuring the osteology of tlie Trogons, based upon these 
two specimens, I chose the skeleton of T. me.viccmiis for all my 
drawings. This I did as it no doubt agrees in all particulars 
with the slvcleton of our own Trogon, T, amhigwits^ and I have 
long been desirous of contiubnting to the knowledge of the 
osteology of that lone species of the genus in the United States 
avifauna. 

Practically, however, a description of the skeleton of Trogon 
meximmis will answer very well for tie skeleton of T, gmella^ for 
there is but very little difference between them. I must not, 
however, he understood to say that the difference in the skeletons 
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of these two species is of so slight a nature tliat we cannot 
readily distinguish tlieiii; for if a series of each were mixed up 
before me, there would be no difficulty whatever in rapidly 
selecting the skeletons which belong to either of these twm 
species. As I proceed with my detailed descriptions, I will 
point out the more marked of tliese differences, while iiiy obser« 
rations must be considered as applying directly to the skeleton 
of T. mea^icamts, unless otherwise specified. 

Of the Skull (PL XYIII. fig. 8, and PL XIX. Vie wing this 
part of the skeleton from ahore, we find that a strong transverse 
line separates the superior osseous mandible from the fronto- 
laerjmal region, which latter arches upwards and backwards from 
it. This siij)erior mandibular portion of tlie bony beak is ratlier 
low from above downwards, broad at the base, tapering rapidly 
to the tip, while its osseous tomia are vsharp, and the culmen is a 
graceful, rounded, and unbroken arch from the frontal region to 
the tip of the beak. The narial apertures at its sides face 
upwards and outwards ; tliey are large, of an elliptical outline, 
and with smooth, rounded edges. 

Each Imi'i/nial bone is a somewhat slender, peculiarly-shaped 
clement of an /-like form, -which freely articulates by its siipero- 
mesial surface or moiety with a vertical facet offered by tlie cor- 
responding frontal. Its upper end rises above the siirroimding 
surface of the skull, wdiiie its lower extremity foils to reach the 
qua drat o-jiigal bar below. 

The region between the orbital peripheries on the superior 
aspect of this skull is very narrow, and presents a shallow longi- 
tudinal furrow. Posterior to this part the parietal region is 
cliaraeterized by two laterally placed roundly convexed eminences, 
with a rather better marked median longitudinal track between 
them, being the continuation of the furrow just alluded to in the 
interorbital region. 

Viewing the skull of this Trogon upon its lateral aspect, this 
marked rounding of the parietal region lends to it rather an 
unusual configuration for the cranium among birds. 

Upon this view, too, we must note the rudimentary condition 
of the splieiiotic process, while the squamosal apophysis belowifcis 
large and conspicuous. The interorbital septum, is entire 

though very thin, while, on the other hand, the foramina at the 
posterior aspect of the orbital cavity are for larger than is required 
for the nerves to which they severally give passage; especially 
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is this true of the superior yaciiity. In both of these Trogons, 
however, although these foramina are very large, they still retain 
their individuality, and do not merge with each other. 

At the upper part of the iiiterorbital septum we observe, 
plainly marked, the track for the first pair of nerves. It does 
not in either of these specimens communicate, through a thinning 
of tbe walls, a similar track in the opposite orbital cavity, 
as we often see in other birds. 

Aiiterioiiy the partition between the orbit and rhinal chamber 
is composed of an exceedingly small flana^ and of a thin 
membrane wdiich stretches from it to tiie already-described iacry- 
iiial bone. In the dried skeleton, after the meiahrane has been 
removed, the communication between these two cavities is im- 
usually free, more so than in any other bird that I happen to 
recall at the moment. The periphery of the orbit is sharp for 
its anterior two thirds, but becomes rounded off as it passes 
backwards over the anterior w'all of the brain~case in line with 
the lateral processes of the skull. 

Sutural traces among the original elements composing the 
quadrato-jugal bar are hardly perceptible, and this osseous rod is 
quite straight from one end to the other, its ti]) only being bent 
up as it articulates with the quadrate. 

Each naml bone, in this skull, has completely merged with the 
premaxillary and frontal of the same side, so that all traces of its 
original borders are obliterated, and it has become thoroughly 
incorporated in the conformation of the osseous superior mandible. 

'We will now turn to the underside of the skull of Tpo^on mexl- 
canus, where we find many points of interest presented for exami- 
nation, Approximately speaking, the majority of structures 
observable upon tliis aspect are found in the same horizontal 
plane, whielt plane nearly includes tlie entire foramen magnum, 
and the anterior moiety of this opening may be said to lie 
in it. 

The roof of the anterior half of the mouth is composed of a 
coiitiunous plate of bone contributed by that portion of the pre- 
maxillaries. Into the hinder border of this plate we find the 
anterior and dilated ends of tlm palatines merging. At this 
point these latter bones are quite close together ; posterior to it, 
however, an oval, longitudinal interpalatine space occurs through 
whieli we can see the osseous nasal septum and tlie vomer. 
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These latter structures will be alluded to again after completing 
the description of a palatine bone. 

The anterior half of a palatine is a narrow ribbon of bone placed 
horizontally, dilated at its further extremity, which, as has already 
been said, blends with the horizontal portion of the corresponding 
premaxillary. The posterior division of the hone feebly develops 
an inner and an outer carination, tlie postero-external ” angle 
being completely rounded oft. 

In the median line, beneath the basisphenoidal rosirnm, these 
palatine bones meet eacdi other, and in front the voiner, for their 
ent ire lengths, a union wliiclpin both T. inexlemius and T. ‘puelJa^ 
seems to aiiiouut to an absolute ancliylosis. 

If this prove to be universally tlie case in the skulls of fully 
adult Trogoiis, it need not surprise us, for when v/e come to the 
Humming-birds there will be another peculiar anchylosis to be 
described that is occasionally to be found in their skulls. 

How the vomer (fig. 8, r.) in both of these Trogons is a rather 
short siibcylindrical rod with a bluiitish point. This point rests 
directly upon the posterior free edge of the osseous nasal septum 
(«•»•)• 

This intimate relationship bet-ween the vomer and nasal septum 
in the Trogons led the late W. A. Eorbes into an error, which will 
be at once evident upon an examination of Ids drawing of these 
parts in Fharomacrus mocinm (P. Z. S. 1881, p. 887). At least 
it does not hold quite true in the species at hand ; and I suspect 
that Eorbes, in examining alcoholic specimens, included this thin 
posterior edge of the nasal septum with the anterior tip of the 
vomer, giving it that ^Hhin and filiform” appearance to which 
he alludes. This slight error might easily be made by that kind 
of an exaininatioD, when in a dried skull, s'ich as I have before 
me, these parts wmiiM be better distinguished. His description, 
however, in the contribution above referred to, is a marked 
improvement upon that by Professor Pliixley, which it was 
written to correct : and the former writer was fully aware of the 
fact that the nasal septum in the Trogons ossified. In my 
specimen of 21 mexicanus this plate has a large vacuity in its 
centre, while in T, jmella it is entire. 

The tips of the maxillo-paJatine^ do not sho’w in the iuterpala- 
tine median space, upon this view of the skull, as the}’' are said 
to do in P. mocinno by Eorbes in the paper just quoted. (Com- 
pare figure in. P. Z. S. 1881, p. S37, and fig. 8 of the present 
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paper.) Indeed, I can fully verify Eorbes’s statement that 
tlie Trogons are not desmognathous tirds, but very decidedly 
scbizognatboiis ; and, furthermore, I am inclined to believe that 
there is a fair measure of truth in the vmrds of tins anatomist 
when he stated that the structure of the palate has not that 
unique and peculiar significance that has been claimed for it in tbe 
classification of birds.’’ My eyes were opened to this fact more 
thoroughly than ever when I came to find such a bird as Qlior- 
cleileB completely desmognathous, while certain forms of Ocifri- 
'midgits and P7icdwno2)tiluB were cegitKogiiatlious, as defined by 
Professor Huxley in his well-lmown Contribution to the 
Classification of Birds ” (P. Z. S. 1867, p. 468). 

Large l)asi 2 )i€ru(joi€l 2 ^i'oces 8 es are developed both in T. mexicamis 
and T. imella, which in each case are articulated with ample facets 
upon the pterygoids themselves. 

The palatine heads of the pterygoids are widely separated in 
the median line ; while, as I have already stated, the palatines 
opposite their place of meeting them are in contact to their very 
ends. The outer edge of a pterygoid is quite sharp, while this 
bone is compressed from above downwards and articulates in the 
most usual manner by a ball-and-socket joint with the corre- 
spoiidiug quadrate. 

A (pm irate develops a long orbital process with dilated tip. 
Its mandibular foot supports two facets upon it, which are sepa- 
rated from each other by an intervening valley. There are also 
tw’o such facets upon the squamosal head of the quadrate. 
Otherwise this element is notable for tbe uiuisnallj long apo})hysis 
it offers laterally to meet and articulate with tbe posterior end 
of the qiiadrato-Jugai bar. 

The underside of tbe basisphenoidal rostrum isnuicb thickened 
and rounded for its entire length, thus affording a hroad sliding 
surface for the articulation of the ptery go-palatine ends. Barely 
an apology for a bony scale overhangs the entrances to the Eu- 
stachian tubes, while immediately behind them the base of the 
cranium is very broad between the aural apertures. The occipital 
condyle is comparatively very small indeed, though the subcircular 
foramen magnum is fully up to the average in point of size. Upon 
either side of it, we find the usual group of foramina for the 
passage of nerves and vessels (PL XVIII. fig. 8). 

I liave made no special examination of tlie interior of the 
cranial casket in these birds, but we are to note tlie great delicacy 
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of tlie walls of this x^art of the cranium and how thin they are. 
Air seems to gain access to the major portion of the skull in both 
of these specimens, including the quadrates and perhaps the 
j)terjgoids, 

I am reminded in my examination of the manHible of Troc/on 
of the form this bone assumes in some of the smaller American 
Owls, as Sjieotijfo for examx)le. Its articular ends are rather 
large, being bluntly x^ointed behind, and haying long, sharp, in- 
turned mesial tix3s. 

The borders of the rami are rounded off, wliile their height 
remains quite uniform for the entire length of the jaw. Ux^on 
their outer asx)ects, for the posterior moiety of each, an excavation 
occurs, at the middle of which, on either limb, is seen a small 
rainal vacuity. 

The symphysis is deex^er by half again than either ramus, and 
the superior border above it is sharpened. In general outline the 
mandible of a Trogon is broadly V-sbaped, and this bone is partially 
pneumatic. 

So far as these tW'O specimens are concerned, I find that T, 
ptiella differs from T. me.%ncanus in its skull in having an entire 
osseous nasal septum, a rather wider frontal sx^aee on the sux)erior 
aspect of the skull between the orbital margins, the parietal 
eminences are not so lofty, and a better developed osseous lix3 
X3rotects the entrance to the Eustachian tubes. Their mandibles 
are essentially similar. 

Of tlie Si/oid Ai'ches. — ^As might be exx3eeted, these practically 
present little or no difference in the two sx3ecies of Trogons 
before me. The liyoid arches in T, mexleaum are small as com- 
X3ared witli tiie size of the skull of the bird, the tbyrohyals barely 
curving up behind at all. The apparatus as a whole reminds me 
not a little of the hyoid arches in some of the smaller American 
Owls (Glaucidium). 

The glossohyal is formed entirely of cartilage, wliile the 
ceratohyals have ossified. In this adult bird tlie first and second 
basibrancliials are joined in one x>i<3ce by anchylosis, the cerato- 
branchial of the tbyrohyals apX3arently articulating in the lateral 
sockets at their point of union. 

Cartilaginous tips finish off the hinder ends of the epibraiichials, 
and these elements of the “ greater cornua ” are nearly straight 
longitudinally, nor are they notably curved in the direction of 
the median plane of the body. 
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Of the Memainder of the Acoial Skeleton . — From a careful ex- 
amination of tlie Yertebral column of both of these Trogoiis, I am 
enabled to present the subjoined table of data in regard to this 
part of their skeletons and in which both these S 2 )eeies agree : — 

Limber of cervical vertebnn without ribs 12 

The first cervical vertebra snpp)orting a pair of free ribs = 13th. 
The first vertebra of the column wherein the ribs articu- 


late with the sternum by means of costal ribs is the 141 

Number of true ribs thus articulated 4 

Number of Inem apophysial facets on stern van 4 

Number of true dorsal vertebrae 5 

Number of vertebrm consolidated with ^^elvis 12 

Number of caudal vertebrre (free) incliidiog the pygo- 

style are . V 


It will be noted from this table, of course, that the pair of 
vertebral ribs attached to that vertebra liere called the fifth dorsal 
have costal ribs that do not meet the sternum, hut articulate 
with the hiuder borders of the last pair of costal ribs that do. 

There is also a pair of ribs that spring from beneath the fore 
part of the sacrum, articulating ivilh the first or anterior vertebra, 
that becomes consolidated with the pelvis. These ribs also meet 
short and free hDemapo 2 )hyses below, which in tlieir turn articulate 
with the 23 osterior margins of the pair of firjst or leading (loating 
libs ” referred to in the foregoing paragraph. 

Neither the last j>air of dorsal vertebral ribs nor the sacral 
vertebral ribs possess epi pleural appendages ; consequentiy we 
have but five pairs of true vertebral ribs that do su 2 )port these 
processes. 

And, further, we ascertain from the table that the total number 
of free rertebr® in the column before we arrive- at the first one 
that becomes consolidated with the pelvis is 18. 

xAmong the priiici 2 )a] characteristics of the first twelve vertebrae 
of the column wo are to note that the usual outstanding processes, 
such as the neural spines, X)arapo])hjses, and liyapophyses, , are 
but feebly developed, being for the most part short and incoii- 
spieiious. The superior sjdnes of these v^ertebrre are most pro- 
minent in the axis and next following three or four segments. 

In neither of the specimens examined does a perforation exist 
in the cup of the atlas, while the neural arch of this vertebra is 
eonipax*atrvely narrow. 
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Tlie lijpapoplijsial processes of the fifth, sixth, seventh, and 
eighth cervical vertehrse part mesially in order to form a canal 
for the protection of the left carotid artery, the only one present 
in these birds (Garrod), as it passes to the head. 

Upon the last few cervicals, and upon the first two or three 
dorsals, yeiy well-deyeloped hypapophyses are to be found, which 
may become tricorniited towards the latter end of the segments 
specified (T. jmella), 

Biapophvses of the dorsal vertebrae are notoriously broad, with 
their outer extremities rounded, being considerably wider even 
here than the bodies of the ribs that articulate beneath them (1\ 
mexlcamis ) . 

Below, the centra of these dorsal rertebrse are deep and much 
compressed laterally ; their median, longitudinal, inferior lines 
being almost ciiltrate in character. 

The dorsal neural spines are ail nearly of the same height, hut, 
on the whole, ratlier low in point of altitude. Their superior 
rims are thickened, and interlock at their anterior and posterior 
ends. These five dorsal vertebrm, although freely articulated, are 
very closely moulded upon each other, and consequently the mo- 
bility of this division of the column is somewhat limited. 

Facets for the vertebral ribs are liere, as usual, found for each 
pair just within and posterior to the anterior margins of the 
centra of the respective vertehrse at tlieir lateral aspects. 

Thus far in tlie column of these Trogons the plan of articii- 
lation seems to be truly ‘‘ heterocoelous,” i. e. the ends of the 
centra present saddle-shaped facets, which in turn lock with 
a counter-placed one on the opposed face of the vertebra next 
behind. 

Of the Btenuinu — Leaving tlie vertebral column for the moment, 
we will turn our attention to this bone. There is a good deal in 
the sternum of Trogon to remind us of the same part of the 
skeleton in Gcococcgx ; of which we may at once satisfy ourselves 
by coiiipariug the figures of the bone as it is found in these two 
forms and shown in my plates. Figures of the sternum of Trogon 
'mexicanus illustrate this memoir (PL XIX. figs. 12, 13), while 
corresponding vie-ws of it for Geococogx are to be found in the 
plates of my contribution upon the osteology of G-, ealifomicmu^s 
in the ® Journal of Anatomy and Physiology ’ for 1886. 

Among the Trogons the sternum is short, and, when taken in 
comparison with the size of these birds, rather expansive behind, 
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wliere it sliows two deep rounded notelies on either side of the 
Carina. The outer pair of lateral processes wlucli are thus pro- 
duced have expanded posterior ends. As already stated, each 
costal horde? supports fonr small transyerse facets for the ha 3 ma- 
pophysial ribs, whieh are crowded pretty close togerlier. Beyond 
these the costal processes are of a quadrate outline on either side, 
and are directed upwards and very sligditly forwards as conspicuous 
projections. 

Trihedral in form and rather inclined to bifarcate at its summit, 
the well-developed manubrium is cultrate mesially in front and 
this prominent apophysis rears itself upwards and forwards from 
its usual site, as seen in birds generally where it is present. 
Immediately behind it are the coracoidal grooves, wdiich, though 
narrow from above downwrirds, extend far out laterally and meet, 
or very nearly meet, at the middle point posterior to the manubrial 
base. 

The keel of this bone is comparatively deep and extends the 
entire length of the sternal body, while its inferior border is 
gently convex for its entire length forwards, and its anterior one 
considerably concave. At their intersection in. front the cariiial 
angle is bhiiitly rounded off. 

Troiii the fact that the xiplioidal processes are spreading in 
character and the sides of the sternal body uniformly raised, 
not an inconsiderable concavity is enclosed on the thoracic 
aspect of this sternum ; and, as is usually the case in birds of 
this form, the pelvis abov'o is seen to be correspondingly wide- 
s])i'ead, indicating roomy abdominal and thoracic cavities witbin 
their enclosure. 

Pneumaticity is iioi: a prominent feature of the sternum among 
the Trogons, although a few insiguifieant foramina, tlo admit air 
to this bone where such openings ordiuarily occur. 

Of the SJioulder-^ Girdle (PI. XIX. fig. 13},--- We find tlio 
fureida to be of the U-shapjcd variety, with a woli-formed hypo- 
edeidium of a rounded outline at its clavicular junction beneath. 
The limbs of this bone are slender, while the beads are somewhat 
expanded and nuieli compressed laterally. They rest against the 
mesial aspects of the superior tuberosities of the coracoids, and 
on either side extend backwards to the scapula, whiel) they over- 
lap to some extent, resting upon the upper side of the clavicular 
process of the bone. 

A scapula here makes the usual articulation wdtli a coracoid 
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and offers tlie proportional amoimt of articulatory surface to the 
glenoid cayity. Its blade is narrow, ratlier long, of an equal 
width tliroiighout, and compressed from above dowmvards. Pos- 
teriorly its extremity is obliquely truncate from witliiu outwards, 
while the end itself is slightly curved in the same direction* 

Either coracoul is characterized by a very extensively expanded 
sternal extremity of a quadrilateral outline, and of no great thick- 
ness ill the antero-posterior direction. The shaft of the bone 
above this dilated end is rather slender, sub cylindrical, being 
compressed from before backwards, and is evidently hollow. Its 
summit is not conspicuously enlarged, though it is rather more 
tuberous than we find it in siieli a group, for instance, as the 
Passeres. The head is directed iu the articulated skeleton upwards, 
forwards, and inwards. Its scapular process is not very wfide, for 
the scapula projects over it a little, both inesiallj and to its outer 
side j while in the former direction it stands between its superior 
articulating edge and the corresponding head of the clavicle, i. e, 
the scapula docs. Air seems to gain access to the shafts of the 
coracoids, and perhaps to some extent to the extremities of these 
bones ; but, so far as I bave been able to discover, neither the os 
ftirciihi nor the scapuim possess any pueumaticity. 

Neither of these Trogous possess, upon either side, the little 
ossicle at the shoulder-joint known as the os Inmero-scajmlca^ey 
though it is just possible that it may iu every case have been 
removed by accident during the preparation of the specimens. 

Of the Felds and the Coccygeal Vertehra^ — No marked differ- 
ences distinguish the pelves of these two species of Trogons. 
There is some general resemblance between the pelvis of T. mej)d 
canus and the bone as we find it in certain Capriinulgine birds, 
though when we come to the details in such a comparison the 
divergence is sufficiently marked. 

Viewing the pelvis of Trogon medcamts from above, we observe 
that the preace tabular area is considerably more extensive than 
is the postaeetabular (PI. XIX. fig. 14). The outline of this 
upper surface is somewhat quadrilateral, its average width being 
about equal to its average length. In this specimen there are no 
existing vacuities among the diapophyses of the sacral vertehrie. 
One or two extremely minute ones are found in these positions iu 
the specimen of T. ptiella among the ultimate vertebrae. 

Marked lateral extension characterizes the transverse pro- 
cesses of the sacral vertebra?, more especially those three which 
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are about opposite tlie aeefcabube ; tliose in front and beliiiul 
tliese are proportionately graduated oft" ; and altboiigb, as I liave 
observed, no foramina exist among them, tlie overspaiming bone 
is ill some places exceedingly tliiii. 

Tlie anterior mai’giiis of tlie ilia are obliquely truncate from a 
direction VTitliiii outwards and backwards ; and tliese borders 
liave a delicately thickened rim. Internally, the margins of 
tliese bones fail, on either side, to meet the consolidated neural 
crest of the leading sacral vertebrae, there being short “ilio- 
neiiral canals” present in theqiehx-s of these Trogoiis, of some 
two millimetres in width. 

As to the superficial form of the several areas of this pelvic 
roof, we find the anterior moieties of the ilia to he concave ; 
the posterior and smaller ones convex ; and the middle area, 
formed by the sacrum, is an ample lozenge in its general 
outline. 

Turning noiv to the lateral aspect of the pelvis of this Trogoii 
(PL XIX. fig. 13), we arc to observe that the anterior or pre- 
acetabular division of the bone lies in the same general plane 
with the longitudinal axis of the dorsal vertebra?, while there is a 
gradually increasing droop of all the hinder division of the bone, 
until we arrive at the slender post-pnbie element, the posterior 
extremity of wdiich turns slightly inwards and npw^ards. 

Comparatively speaking, the acetabulum is rather small, and 
its base is deficient in bone, being so rendered by the usual 
circular vacuity there. The antitrochanter occupies hero its 
common site, above the acetabulum, and faces forwards, down- 
wards, and a little outwards. Behind it again wo find an ample 
and siibelliptical ischiadic foi^amcn, situated thoroughly wfithiii 
the borders of the surrounding bone. The obturator space and 
the obturator foramen have so merged witli each other that 
scarcely a distinguishing trace of separation can be detected 
betwmen them. 

A long siibelliptical foramen is thus formed, the lower margin 
of which is bounded, as usual, by the narrow bar of the post- 
piihic element, as it sweeps by to the rear. This foramen is 
closed in behind by the foot-like process of the ischium which 
descends to meet the post-pubis, the latter extending for some 
three or four millimetres behind it, and thereafter taking a 
direction already described in a foregoing paragraph. 

On the underside of this pelvis we find its “ basin ” to be 
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wide and capacious, tliougli nofc at any point correspondingly 
deep. The first three or four sacral vertebne tlirow out tlieir 
lateral processes to abut against tbe nether surface of liie ilia, 
on eitlier side, their extremities eo-ossifying with tlie same; 
while the leading vertebra of all of the sacrum, as I have already 
said above, supports a pair of freely articulating ribs. A strong 
pair of lateral processes come off from the sacrum 02 )posite the 
acetabnhn, and by abutting against the inner pelvic walls just 
above these circular apertures, they form strong braces to this 
part of the pelvis. Other members of the class fretpienliy pos- 
sess this feature. Now the posterior border on either side of 
this pelvis shows scarcely any mark to distinguish the union of 
the ilium and ischium, beyond a slight elevation at the usual 
point ; in some birds, as we are awaare, a notch defines the 
place. 

Among the coccygeal vertebrm of the tail the transverse pro- 
cesses are all long and spreading, the last three being con- 
spicuously so. Their neural spines are low and not prominent ; 
while only the ultimate vertebra supports a bifid hypapopliysis 
beneath its centrum. 

1^3 complete my account of the axial skeleton of a Trogon, it 
may be noted that the pi/aostijle is of a-rhomboidal outline, with a 
considerably thickened base, and a perforation in its plate-like 
part near the supero-auterior angle. 

Of the A2}pendi€idar slceleton ; the Pectoral Llmh (PL XIX, 
figs. 12-14). — Xo very striking feature distingiiislies the Immenis 
of one of these birds from the same bone as we find it in a 
considerable number of tbe Passei'es. It seems to be thoroughly 
pneumatic, and the fossa that harbours the foramina occupies its 
usual site, and is surroimded in the usual manner by the iiluar 
crest at the proximal extremity of the bone- 

The radial crest is rather low ; its free border being long and 
convex, and the plate itself being bent palmad, as we so commonly 
find it among PasKserine birds. 

Coming to the shaft, we find it to be of a sub cylindrical form, 
somewhat compressed laterally, and possessing the usual sigmoid 
curve, only in a moderate degree. 

Xotliing -worthy of special record marks the distal extremity 
of this humerus, it being tuberous only to an extent in harmony 
with the general size of the bone ; and upon its palmar aspect 
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are to be found tlie two usual tuberosities for articulation witli, 
tlie bones of tlie antibracliiiim. 

Ill neitber of tlie Trogon skeletons at band do I find any 
sesamoid bones present at tlie elbow-joint ; but it is just possible 
tliat these birds may possess them, and that in the present 
instance they have been lost in the preparation of tlio skeleton ; 
I am inclined to believe, however, from the general appearance 
of the dried ligaments and other structures that have been 
retained in one specimen, that tlio Trogons do not have these 
ossicles at the elbow -joint. 

Turning to the bones of the forearm, we observe that the shaft 
of tlie radius is very slender and nearly straight. Its extre- 
inities are comparatively hut slightly expanded, and on the 
whole this bone is not so powciTully developed as we find it in 
many birds of the same size. The interosseous space between it 
and the ulna is ample, but is largely due to the curvature in the 
shaft of the latter bone. The ulnct^ has the usual form as wc 
find it in some of the Passeres. Its olecranon process, however, 
is not conspicuous, while the shaft is smooth, subcylindrical, and 
devoid of the row of papilla? for the insertion of the Cjuill-butts 
of the secondaries of the wing, so prominent in some bix^ds, as, 
for instance, many of the Ficidos, 

Padial and ulnar ossicles compose the carpal joint, and make 
the usual articulations with the surroimdiiig bones. I am unable 
to discover any sesamoids about tins joint, and am of opinion 
that none exist. 

Extending our observations to the hand, we may note the 
peculiar form of its main bone, tlie carpo-metacarpal. This 
peculiarity does not consist in any radical change of its form as 
it is foimd to be in most birds, but of the unusual width it as- 
sumes at its distal end, in the antero-posterior direction (PL XIX. 
fig. 13). The increase of surfiice thus gained is for the accom- 
modation of the articular facet for the single and terminal 
phalanx of mid-metacarpal digit, here disproportionately large 
as compared with the hones of the other two phalanges. 

Pollex phalanx is small, slender, and trihedral in form ; it is 
not provided with a claw at its distal extremity. 

A very similar Joint is the distal phalanx of index digit, and 
this, too, is without a terminal claw. 

The proximal bone of this finger has the general form it as- 
sumes among birds, but in the present instance the expanded 
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blaiie-like portion beliiad is very tbin, its surrouiiding margin 
only being tliiekened to ieud it tlie proper support. 

Wlieii we come to measure tbe lengtlis of tbe bones composing 
tlie pectoral limb in this Trogon, we find tliat tlie liimierns is 
3*1 centiinelres long^ tlie ulna 8*6 ; and tbe skeleton of maiius, 
measuring from tlie summit of tlie carpo-metacarpiis to tlie distal 
apex of the last plialanx of index digit, 3'0 centimetres long. 

Of the Pelvic Liml (PL XIX. fig. 13),— Trogoiis Lave a 
tliorougiily pneumatic femur, and a large foramen or two to 
admit the air are found upon tbe anterior aspect, near tlie sum- 
mit of the bone, between the troe-hauter and tbe hear], I am not 
quite certain but that the tibia also possesses a moderate amount 
of pueuiiiaticity, as the shaft is completely LoIIow and tlie bone 
has the general appearance of a pneumatic one. Ilou'even I 
have failed to discover the presence of the foramina in this jiart 
of the skeleton of the leg. As for the fibula and the remaining 
skeletal parts of this limb, they are entirely devoid of this 
feature. 

Eetiirniiig* to our examination of the femur, it is to be noted 
that the trochanter is hut feebly pronounced, and does not rise 
above the summit of the bone. The caput femoris is globular 
and quite sessile wdtii the shaft. We can scarcely discern any 
pit whatever upon its superior surface to lodge the attachment 
of the ligamentiim teres. Descending to the shaft we find this 
part of the hone nearly cylindrical in form, very sioootli, and 
quite straight. At its distal extremity the condyles are rather 
small comparatively; the external one being situated lower, and 
at the same time somewhat more prominent than the internal 
one. 

Trogons possess a very well-developed patella of a subcordate 
form, it being fully twice as wide as it is deep. 

Eegarding fihda^ xve find that it presents little or nothing 
vrorthy of special note. Feebleness of development charac- 
terizes this hone in the Trogons throughout. Its head is 
small and the shaft slender, the lower end of trie latter beiu» 
free from the tibia, and descending to a point about opposite the 
junction of the middle and lower thirds of its shaft. Scarcely 
any evidence exists of the jnesence of the tubercle for the inser- 
tion of the tendon of the biceps muscle, a feature which is 
quite prominent in some birds. 

nijxjx. jOHRis'.— Eoonoax, tol. xx. 26 
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Next, passing to tlie consideration of the iibia^ we find its 
shaft to he nearly siraiglit, being but slightly convex forwards; 
while for the greater portion of its inidcontiiiuity it is of a sub- 
cylindrical form, changing only as it approaches its enlarged 
extremities. At the proximal end of the bone the pro- and 
eetocneinial ridges on its anterior aspect are considerably sup- 
pressed, and soon merge into the shaft below ; they are nearly 
of equal size, and the cnemial crest above them does not rise 
above the tibial summit. 

Although tlie condyles at the distal end of the bone are very 
similar to these protuberances as they are c(7iiimonly found in 
the majority of small birds, they are yet peculiar in having 
bet\veen them, below^ and behind, a mid- and well-marked longi- 
tudinal ridge, constituting a feature that at tiiis moment I do not 
remember to have noticed among the tibiao of the class. 

On the anterior aspect of this tibia, just above the condyles, 
we notice the usual longitudinal tendinal groove, spanned at its 
lower part by an osseous bridgelet thrown directly across it. 

The tarso-?netfft cere us has a length equal to rather more than half 
the length of the tibia, while the calibre of its shaft is about one 
third less than tliat of the latter bone. This tar.so-uiietalarsal 
shaft presents three phum and iingrooved surfaces, an anterior 
one and txvo lateral, or ratlier postero-latoral, ones. The summit 
of the bone is moulded in the usual manner for articulation with 
the tibial condyles. Behind the proximal cxtreiuity of the bone 
we find a fairly well-developed liypotnrsus, vertically pierced by 
two tendinal canals placed side by side. 

Passing to the distal end of the tarso-mutatarsus, we find the 
trochleai so disposed as io accommodate tliemselves to t!ie 
dactyle condition of the podal digits, which consists, as we know, 
ill Trogons of a permanent reversion of the second toe. 

These digits have their bony phalanges arranged upon the 
most usual plan as wo find it in the vast majority of living birds, 
e. e. 2, 3, 4, and 5 joints for the first, second, third, and fourth 
'toes respectively. 

Considered as a whole, although the skeleton of the foot of 
this bird, is in due proportion with the rest of the limb, it never- 
theless strikes us as being rather a delicately formed structure. 
The accessory metatarsal possesses a shape usually assumed -by 
it among birds, but in the present instance makes a very close 



STITBIES OF THE MACEOGHISES. 


3S3 


articulation witli tlie shaft of the tarso-metatarsus at its most 
iisLial site. 

Measuring the lengths of the several bones of this pelvic liml), 
as we did in the case of the pectoral one, we find that the femur 
is 2-8, the fibula 2‘lj the tibia and the tarso-metatarsiis 1*6 
centimetres long. 

Without measuring the several lengths of the joints of the 
pedal digits of a Trogon, I am enabled to say that they are quite 
as harmoniously proportioned as are the corresponding phalanges 
of the average foot of any Passerine bird that I have ever 
examined. 

Tills completes mj description of the skeleton of T, meivicanus^ 
and, as observed, it will apply with almost equal exactness to the 
skeleton of T.puella. In proceeding with my account I have 
been careful, I believe, in every instance to point out any con- 
stant character that seems to distinguish them ; and no doubt 
my description will practically answ^er for other nearly related 
species of this handsome group of birds. 

It seems scarcely necessary to tabulate the salient features of 
the osteology of this Trogon here, as my brief account presents 
but little more than an enumeration of the essential charac- 
teristics, It will therefore be omitted, in the belief that the 
several figures illustrating my text and the description ’will be 
amply sufficient even for convenience of reference. 

Comparing these osteologieal characters of Trogoji with the 
correspondiag ones of such a Humming-hird as T, AleMindri^ as I 
presented the latter in my former memoir, P. Z. S. 1S85, it will 
at once become evident to us that, so far as the skcletology of 
the two forms is concerned, there is absolutely little or nothing 
that mutually characterizes them. 

So much for the comparative osteology of Humming-hirds and 
Trogoiis, but this will not exactly apqfiy to some other groups of 
birds, such, for example, as the Cuckoos and Mghtjars ; and I 
will now proceed to draw a few comparisons among some of 
them, 

I regret to say that the only Cuckoo-like bird I have at hand 
is GeocoGc^iG californiaiius^ and, as stated above, I have already 
published an account of its osteology in the ^ J onrnal of Ana- 
tomy d I did have, not long ago, a fairly good skeleton of 
the Yellow-billed Cuckoo (Oocc^mB americmms)^ but Prof, 
Parker was at that time in search of all the Ciiculine birds 
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lie could procure, and it gave me great pleasure to forward it to 
Mill along witli a few otliers tiat I had collected, in response to 
Ms request for such material. 

The characters of that skeleton have escaped me, but the 
reader can easily compare such forms as lie may have at hand 
with what follows- 

My former memoir (P. Z. S. 1885) contains an extensive 
account of the osteology of Oliordeiles and Plialmnojyiilus ) so in 
the present connection I may point out what has been already 
ascertained in regard to a comparison of tliese Caprimulgine 
forms and Geococci^oi; with tlie Trogons. Thanks to my friend 
Mr. Sage I liave before me a hue alcoholic specimeu of our 
American Whip-poor-will ; hut I do not intend to dis»sect that 
until we enter upon the next section of this memoir, wherein 
it will constitute my type for the general anatomy of a Capri- 
mulgine bird. 

A comparison of the skulls of Trogon^ Cliorcleiles^ and Geo 
eoecgx need not detain us long, for they have but very few 
characters in common. With respect to the skulls of Trogon 
and Geoeocegs they may be dismissed by stating that they differ 
from each other in every essential particular, beyond the fact 
that they are both skulls of birds. 

This difference is quite as great when we come to compare the 
skulls of Cliordeiles and Geococcgcc, for here, too, it would be 
very difficult, if not quite impossible, to pick out a single feature 
ill the one that would in any way be comparable to the corre- 
sponding* one ia the other. 

Except for the fact, as stated, that they are both, skulls of birds, 
they are totall}^ unlike. 

Not nearly so much so is this the ease with Trogon and 
Oliordeiles ; for, different as the skulls of tliese two forms really 
are, I think I can see a certain resemblance between tbeiri, 
slight as it is. 

Still even here, at the be»st, it is little more than a superficial 
likeness ; they have, however, in common the basipterygoiclal 
processes, if nothing beyond that. Their mandibles, as we know, 
are entirely dissimilar. Notwithstanding this, it ivould be far 
easier for us to conceive that a Trogon’s skull was a very much 
modified Caprimulgine one than it would be to picture any 
relation between it and the skull of Geococcyx. 

With these facts before us we are not surprised to find, what 
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is really tlie case, that the osseous liyoid arches of these several 
types are also of very different patterns, and do not suggest to 
us any special relationship of their owners. 

To sum up then, so far as the skulls of these birds are con- 
cerned. Had we no other part of their structure to guide us, 
I think we should be fully justified in placing them in separate 
orders of birds. But let us still further compare the charac- 
ters of their osseous structures and pass to a consideration of 
the remainder of their axial skeletons. 

First let us take a glance at the nninber of Yertebne in the 
spinal columiis of the seweral birds in question, irrespective^ of 
any special characteristics these vertebrae may possess in them- 
selves. For I wish it to he distinctly understood that although 


Species. 

Number of verte- 
brie in tlie cervi- 
cal portion of the 
column that are 
without free ribs. 

The first vertebra 
that bears a pair 
of free ribs. 

The first vertebra 
[ whose ribs con- 
i nect with thester- 
1 num by costal ribs. 

Trogon mexicmins | 

12 

13th 

(without unciform 
processes). 

14th 

CIioTcUikB fexensis | 

11 

12th 

(with unciform 
processes). 

13th 
(14th in 

P. muiaili). 

Geococegx calif oriiiami^ ... 

12 

13tli 

15tli 

Species. 

Number ofdorsul 
vertebree con- 

iiecling with ster- 
num. 

No. of vert, in 
sacrum and the 
sacral ribs. 

No. of free tail 
vertebra', includ- 
ing }>ygostjIe. 

/i 4 

1 , (and one more 

T.-ogon.mtmmn'.B \ 

I ; does not so con- 
1 1 nect, making o 

1 dorsals). 

' i 

■ 

_12 1 

There is one pair 
of sacral ribs. ’ i 

7 

( ^ 

Olwnkiks fexensk j 

.■> 

10 

sacral ribs join 
sternum. 

0 

(5 in the Whip- 
poor-will) 

r 

Gcoeoccya califariiiamis i i 

l| 

3 

(and one more 
dorsal vert, that 
does not so con- 
nect). 

11 

5 
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I place tlie just ’amount of weiglit that should attach to the 
mmher of these segments in the spinal coiiiiim of any bird, I 
think it should he borne in mind that these vertebrae are as 
much entitled to be considered in the light of the special Ibrm 
each or any of them may assume, as is any other part of the 
skeleton. 

The day may yet come when the question of the exact affinity 
of avian forms (or any other class of vertebrates for that matter) 
will have arrived at such a point of refinement as to require 
that even the morphology of each vertebra shall be known, to 
assist us ill correct decisions. In the table wdiicli I here 
introduce (p. 335) the number of ribs and some few other points 
which I deem it w^ell to compare have been entered. 

So far as we are able to judge by a comparison of these, it 
would seem that, taking into consideration the kind of data pre- 
sented, Trogon comes nearer to Geoeocegx in its vertebral column 
than it does to any of the Caprimnlgi. But it must he remem- 
bered that it is really very difficult to discern any truly striking 
reseinhlanees among the vertebral columns of the several birds 
under consideration. 

Turning to the pelves, we find on comparing the pelvis of 
Trogon with that hone as w'e find it in some of the Nightjars and 
"Whip-poor-wills, that there is a certain superficial likeness wliieli 
strikes us ; hut when wm- descend to the comparison of details, we 
are again met by the fact that tliese resemblances are purely 
superficial. Of course neither the pelvis of Ohordeiles nor 
Trogon reminds us in the least of the unique pelvis which so 
conspicuously characterizes the skeleton of Geococeg.w IToiv 
tliey would compare with certain other Ciiekoo-like birds I am 
unable at present to say, from lack of proper material on wdiieli 
to form, an opinion. 

Passing to the sternum (and I have figured this bone for both 
Oliorcleiles and Geoooccgx in my memoirs above referred to, 
and for Trogon in the present paper), we are at once struck by 
the reseiiiblance between the sterna of Trogon and Geoeoeogx ; 
the hones here are really very much alike, and 'both are 
essentially different from the single-notched sternum of {7/mr- 
iieiles. 

Coming next to the shoulder-girdles, we are once more at 
sea, for these parts not only have no special likeness to each 
other, BO far as Trogon and the Caprimnlgi are concerned, hut 
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botli, on tlie other liand, are extremely unlike tlie pectoral girdle 
as we find it in GeococcycG. 

These remarks apply with equal truth, and force to the pectoral 
and pelvic limbs of the sevei^al forms under examination ; and 
even in the case of the rev'ersion of the toes in Trogoii and the 
Groiind-Cnckoo, w’e are all aware that in the former bird the 
second toe is turned back, while in the latter it is the fourth 
one that is reversed. 

I agree entirely with Professor W. K. Parker wiien he 
states that the familiar term ' zjgodactjle ’ for birds with a 
certain form of foot has been very useful; and yet how much 
ignorance it may be made to hide ! It seems to be something 
wiieii one knows that a certain bird belongs to that group ; and 
yet a Cuckoo, a Parrot, and a Woodpecker come none the nearer 
each other zoologically by the possession of that kind of foot 

To recapitulate then, and judging from the sJceletons alone, we 
must see that such ii form as Gcococcjjcv calif ornianus is more or 
less remotely related to such birds as Alcedo and Dacelo, 
perhaps much nearer them than it is to the true Tree-Cuckoos. 
Ill saying this I am aware that in a paper recently read for me 
before the Zoological Society I was still inclined to support 
the classification of Grarrod, who divided the Gueidklm into two 
subfamilies, viz. the Grouiid-Ciickoos {OentropodinA) and the 
true Cuckoos {Cuculince) (P. Z. S. 1874, p. 121) ; and this papier 
of mine referred to the anatomy of G* calif or nianns, but at the 
time I had no specimens of true Cuckoos to compare it with. 
Still I am inclined to adhere to that opinion until I have had an 
oppoitunity of making further researches into the structure of 
many otlier types more or less nearly related. On the face of it 
I should be disposed to think that Geoeocoja^ so far as its skele- 
ton is concerned, came nearer to such a form as Dacelo gigantea 
than to CtiGiilus canoriis, for instance, notwithstanding the 
structure of the foot. But many of these interrelated groups 
are exceedingly puzzling, and still requii’e a considerable amount 
of original investigation of their morphology. 

Of the Capriuiulgi, of course, I shall have more to say further 
on ; it is veiy evident, so far as their osteology indicates, that 
they are very widely separated from the Trogons. 

And now as to the Trogons themselves, still being guided by 

Parker, W. IL, ‘'On the Morphology of the Skull in the Woodpeckers 
and WrjneeksC Trans. Limi. Soc,, Zool. 2iid ser. vol. i. pp, 1-22. 
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tlie skeleton alone-j it is very plain that they liaye no special 
affinity with the Trocluli. 

When my eyes first fell upon the skeleton of one of these 
TrogoiiSj as I have already stated, the remark was forced from 
me that they w'ere “ Caprimulgine Cuckoosd’ First impressions, 
liow'erer, are not always to be relied upon, for, apart from the 
general likenesses of their sterna, and having the same number 
of cervical vertebrae witliout ribs, from skull to pygostyle, and 
from pinion to pes, so far as the skeleton goes, Tror/on meximmis 
has nothing whatever to do with GeocoGCijx California nus^ and, as 
stated, I have no true Cuckoos to compare it with. I dare 
say that if related to the Cuckoos at all, it is more than likely 
to be nearer these latter in its osteology. I have not had the 
opportunity, as yet, to examine the skeletons of either Groto- 
^£lmga or Seytlirops, 

Beyond a few apparent resemblances I find nothing in the 
skeleton of the Trogons that in any way points to their being re- 
lated, even remotely, to the order Gaprimiilgi ; and it seems to 
me that there must he a considerable gap between the Trogons 
and Kingfishers. 


The AiTATomy or CEETAiisr Capeiwulc}-!. 

Grlaneing at oiir list of material, we find that we have but a 
few American forms to illustrate the structure of this highly 
varied group of birds. There is an alcoholic specimen of the 
common Whip-poor-will, a couple of skeletons of the Nuttall 
Poor-wdll, and several >species of Chortleiles^ boili in alcohol and 
skeletons. 

In my first contribution in the P. Z. S., relative to the structure 
of the Caprimulgine types, I gave a very full account of the 
osteology of Vhordeiles, with a number 'of figures, as well as a 
description of the skeleton of KuttalTs Poor-will. I am con- 
vinced that when the hundred or more species composing this 
order come to be carefiillj^ examined as regards their structure, 
there will be not only some rerj good characters brought to 
light, but considerable difference found in the economy of the 
forms composing the group. 

Among the notable departures it will be remembered that in 
my first contribution to their stiuicture I found the arrangeinent 
of the bones of the palate entirely different in the Nightjars and 
true Whip-poor-wills. 
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As tlie external characters of these commoner American forms 
are well known, and are fully set forth in general wmrks upon 
ornithology, I need not introduce them here. 

Suffice it to sa}’ that these characters fully rank as ordinal 
ones ill so far as they distinguish these birds from either the 
Swifts or the Humming-birds. 

When I say ordinal ones I mean as pertaining to an order in 
the sense which that division holds as applied to Avian taxonony, 
and not to other vertebrate classes, wdiere, as we know, structural 
differences are far greater than are to be found even among 
the extremes in the class Ates, 

Having gone carefully over all the literature and material now 
available that bears in any way upon the present group, I find 
no reason to change my opinion as originally set forth in my 
memoir published in the Proe. Zook Soc. 1885, where I proposed 
(p. 911) that all the Caprimulgine birds should be considered 
as constituting an order — the order Capiumulgi. I men- 
tioned a number of the more doubtful forms that should be 
admitted to this order, as Kijctihius, Steafornis^ Fodargns, and 
others. Scarcely a doubt exists now, I tbink, in regard to the 
relation these birds bear to the Owls, through Steatornis^ and, 
further, they have no particular affinity either with the Humming- 
birds nor the Swifts. 

Their morphology is full of interest, and will repay very careful 
research in the future. 

In the present connection it is my intention to lead oft' with a 
full description, if the one fine specimen in my pwissession will 
admit of it, of the anatomy of our common American Wliip- 
poor-will {Antrostonnfs voeifenis)^ making it comparative with 
the more aberrant genus Ckordeiles, and then add something 
further in. regard to the skeleton of Flialcenopf llus dsidfalli. 


On the Fteri/hf/ra^Aiieal tracts of Antrostomus and Chordeiles 
{omitting the remiges anil r eat rices). 

Having carefully plucked my specimen of Anfrosiomtis rod- 
ferns and one of Chordeiles texensis^ and opened before me my 
copy of Sclater’s edition of Hitzsch’s ' Pterylography * at the 
proper page and plate (p. 87, pi. iv. figs. 1 & 2), I am prepared 
to present a few remarks upon the pteryiosis of the Caprimulgine 
birds in my hands. 
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CoiiimeBciog witlli tlie pterjlosis of tlie head, I find in A. voei- 
ferns tlie same character which Nitzsch points out for the 
European "Whip-poor-will (see Pi. XYIII. figs. 9 and 10 of this 
jiaper),, and tliat is, on its superior aspect there is a triangular 
patch filling in the space just posterior to the superior mandible. 
Behind this the feathers form a median longitiiclinal tract of' 
some width, Avliich, extending down the back of the neck, as the 
dorso- cervical tract, forks between the >shoulder“blades. Between 
this median tract on the top of the head and within the superior 
evelid, on either side, we find a double longitudinal tract of 
contour feathers which join those in front, and posteriorly unite 
with the pterylosis of the inferior as]3ect of the head or the 
throat. Apteria occupy the interspaces among these siipra- 
capital, longitudinal pteryhn on the head of this Whip-poor-will, 
and as a distinctiye feature it is even better marked in our speci- 
men of CJiorJeiles. 

It vdli be remembered that Xiizscli figured this character for 
Ocqjrimidfus euro])a:iis and Nyclornis (jranclis^ while he states in 
the text that lie compared these two forms with C, lonfjipenms^ 
C. fore ip ({tits, and O, psaJurus, lie also examined ptery graphi- 
cally ^Mpotlieles MoiHc-IIolIandice, Poilcrrgiis and Wj/ctoruis 
(Btliereus, 

On the throat of the Coininon American Whip-poor-will the 
feathers are arranged in fairly well-defineih longitudinal rows, 
mid Xitzseli found this to be characteristic aho of the European 
bird ; but in CliortlelleH these rows are not very easily made out, 
if the throat-feathers are inserti'd upon any definite arrangement, 
and I ran inclined to lielieve that in this latter form this is not 
the ease. 

Anteriorly the cervical region is densely feathered in botli 
Antrostonim and CJwrdelles^ the tract exteiidiiig to the points 
opposite the clavicular lieads of the os furcula^ laterally ; wliile 
inesially an aptera occurs of no great extent between the forks 
of the bone just alluded to (fig. 0). 

Mitzsch found a diftereiit state of things in this region in the 
European Xigiitjar, for he draws the entire antero-cervical space 
without feathers, which reduces the neck-tracts to two longi- 
tudinal, htered pterylre’^, as shown in his figure of that bird. 

The superior mandibular bristles in the Whip-poor-will before 
me are conspicuously long, and are deeply inserted as a single 
‘‘Feather-tracts,” from "n-rapov and -yX?;. 
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row just Avitliin the margin of the gape. These bristles gradually 
increase in length from before backwards, the posterior one 
being nearly 4 eeiitimetres long. A few short and straggling 
ones are also found in the gular space beneath. In the blight- 
jar these bristles are very short, both above and below, and are 
by no means a striking feature in this bird, as they certainly are 
in the Antrostomus. 

Eetiiriiingto the dors o- spinal tract in the last-named specimen, 
'we find the extremities of the forks between the slioiilder-hlades, 
alread^^ alluded to above, joined by the ends of a similar but 
counter-disposed fork, coming, as it were, up from the lumbar 
region. Erom the apex of this latter the spinal tract appears 
to be more or less distinctly divided into tW'O parallel rows, the 
median space between them being filled in with less regularly 
arranged feathers. Posteriorly the oil-gland stands between 
these rows, which slightly diverge as they reach it. This 
course of the spinal tract evidently creates a lozenge-shaped 
pteryla between the shoulder-blades, and this is even better 
marked in CJiordeiles. The apteria or ‘‘ featlierless spaces on the 
dorsal aspect o(‘ these birds are very sparsely covered with feathers 
to the extent sliowui in figure 10. 

Now Nitzseh found quite a different arrangement of the spinal 
tract from this in the European Nightjar, as may be seen from 
bis figure, and the wurds of his text, where he saj^s, “ spinal 
tract at first broad, forked between the shoiilderhlades, each 
branch united to the bimd rump-band by a single ro^w of con- 
tour-feathers d® 

"We must, however, I’eeollect that this eminent naturalist also 
stated that these tracts differed ‘‘in the various genera.®® 

A curious departure is seen in Chordeiles texensis, where, on 
either side, a broad tract joins the hinder apex of the lozenge- 
shaped dilatation of the spinal tract with the posterior extre- 
mity of the ventral band of the corresponding side. The course 
of this broad connecting band is directly beneath the “ arm- 
pit.’® 

Speaking of the “ oil-gland ” in these birds, Nitzsch says it “ is 

remarkably small, probably the smallest in proportion that 
occurs in the whole class of birds j it is of an elongated oval form, 
without a ciredet of feathers at the tips” (op, cit, p. S7). 
This description applies in 'every particular to the two American 
forms of Capriniiiigi before me. 
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As sliown in Pi. XYIII. fig. 10, the femoral tracts ” are veiy 
defioitelj marked in Anfrostomns ; they are broader and more 
diffuse in Olionleiles. The feathering of the integuments of the 
pelvic limbs of either of these ge.uera is somewhat sparse and 
scattered, and Avithout definite pattern. 

Turiiiiig now to the ventral aspect of the body, we find, in 
eoinnioii with what Nitzsch loiind in CaiyrimitlcjiiB^ that in these 
Anieriea’ii forms tlie anconal siirtace of the Avings are very thickly 
feathered aii over ; the feathering becomes scattered as w'e pass 
on to the patagium ; but the free anterior edge of this latter 
membrane has a uarroAv and dense roAV of small feathers inserted 
along its entire length. 

I haA'e already described above the pterylosis of the anterior 
ceTAUcal region ; this leaves us to consider the feathering of the 
pectoral aspect of the body. Here we find that both Antrosf omits 
and Cliordelles agree very cdosely AAitli the European INight- 
jar, as the pterylosis of that bird has been described by Nitzscln 

The A'eiitrai tracts in all are broad, broader than the well- 
defined humeral tracts of the dorsal aspect, being rather widely 
separated in front, and blending somewhat with the aforesaid 
humeral tracts at tlie summit of either shoulder. 

The median apteriura of the chest (if we may apply tins term to 
it here) is uniformly, tliougli tliinly, feathered in both Antrosto- 
mtm and Chord eiles^ wliich sparse feathering is extended over the 
abdomen below. This condition is not taken into consideriitioii 
by Nitzseb in his figure of these parts in Caf rimulffUB, From tlie 
posterior extremity of the broad ventral tract on either side in 
the Whip-poor-Avill and Nightjar wo find a narrow contour 
abdoiniiird tract running backwards on a curved line to join the 
fellow tract of the opposite side l,)ohind the vent. 

The p(d,vic Umhs are fairly well covered Avith featliers upon 
this aspect, thougli not so muck so as they are upon the reverse 
sides. 

So much, then, _ for the pterylography of the Caprimulgiiio 
birds now under consideration. After tlio detailed way in 
which I have attempted to describe it in the above paragraphs, 
it will be hardly necessaiy to present synoptical tables of difibr- 
enees or similarities to be found in the two American genera 
examined. The principal facts to bear in mind are that the ptery- 
losis of the ' American Antrosto^nus weiferus difiers from the 
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pterylosis of tlie Europeau bird as described by Kitzscli in a few 
well-marked particulars, and that both of these forms again differ 
ill this particular from ChordeUes ^ to say nothing of the 
further departures which wre find when we come to compare 
both Whip-poor-wills and ISTightjars with such types as I^i/ctornk 
grand is and some others. 

jN’o doubt further on we shall find that still more striking dif- 
ferences ill pterylosis exist among the Caprimiilgi and the Swifts 
and Humming-birds, to say nothing of what may be discovered 
between the last two groups in this regard. 

Before concluding what I have to say about this character 
iu the Caprimiilgi, it should be observed that although they 
differ among tlioiiiselves iu their pterylography, tliere is a certain 
general similarity of pattern in them all, the fundamental cha- 
racters of which are probably wull exemplified in our Aiiiro- 
stomus, as sliown iu figs. 0 and 10 ; ivhiie the departures from it 
may be easily made eleai* and apparent by the most superficial 
comparison of the several genera, as I have attempted to point 
them out or directed attention to those already described by 
Nitzscli. 

Ohsermilons Oii the Anaiorny q/'Antrostomiis agart from the 
Skeleton, 

{Qomparisons ivifli Cliordeiles.) 

Thanks to the labours of Huxley, Muller, Hitzseh, Maegiliivray, 
Cuvier, Grarrod, and Eorbes, and to an admirable paper by 
Mr. Erank E. Beddard, the present Prosector to the Zoological 
Society of London (P. Z. S. 1SS6, p. 147), much is already known 
of the anatoiin/ of the most prominent representatives of the 
order Caprimnlgi. 

In the present eonneetion 1 shall attempt little more than a 
verification of the observations of these trustworthy writers by 
dissections of the material I have at hand, and thus fill in the 
scheme of my memoir. 

Eirst, then, in the two specimens before me, with a scalpel I 
carefully remove the integument entirely from the head and 
down as far as the root of the neck. This done, the first 
thing that strikes us is that w^e can easily discern the form of the 
superior aspect of the braiu even through the skull-wulls, which 
have here been rendered more or less transparent by soaking 
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ill alcohol^ It will be observed tliat the brain of Ghordelle^ 
is considerably larger tliaii tlie brain of tlie Tfiiij^-poor-wili, 
iiofc'Withsiandiiig the fact that in the latter bird tlie skull is 
iiiarkeclly wider, longer, and hatter; while in the Higlitliawk llie 
parietal region of the slmll is more dome-like and roiiiidecl 
The eyes in the Ifighthawk are rather larger than they are 
in the Whip-poor-will ; while in the latter the recurred limbs of 
the hyoidean cornua are longer, more median, and reach higher 
up on the craniiim than they do in Chord eiles. 

Marked differences of course characterize the skulls of these 
two forms ; but of this we sliall have something to say later : the 
iater-ramal layer of muscles is thicker in CJwnleiles tliaii it 
is in AntrosfoTAus^ completely shutting out of sight the liyoideaii 
apparatus in tlie former bird, while its form can be easily made 
out ill the last-named type through this muscular layer. 

We need not enter here upon a comparison of the structure of 
the neck in these two birds, but proceed at once to remove 
tlie skin from the body and Hmbs. 


Oil the Mode of Insertion of the Fatagicd MiisaJes of the 
Fecioral Limh. 

These I not only examined in the specimens before me of An- 
irostomm and Chordeiles tejoensis, but in a number of other 
species of the latter germs, with the following results. Our 
American Whip-poor-wdil, I hnd, has the teiiilons of these 
patagial miisdes of the arm inserted in iireciseiy the same 
riia liner as Gtirrod foimd them in Cajjrirtmlgus europmis^ see 
either in his Collected Memoirs/' or in mj copy of his figure 
ill rny ‘‘ Contributions to the Anatomy of Geocoecg:e ’’ (P. Z. S. 
ISSfi, p. 471). But it will be as well to mention here that 
these tendons are far more slender than one would be liil to suppose 
from this aiiatomisCs drawing alone. They are escecdiiigly 
delicate in structure. This remark, howerer, does not so ivell 
apply to these tendons of the patagial muscles as we find them 
in the genus Gliordeiles; here they are decidedly broader and 
stronger than they are in the Whip-poor-will, and also present 
certain well-marked differences. Now,- although the plan of 
arrangeinent is essentially the same in the Nighfchawks, we find 
that the tendon (the iiiain tendon) of the tensor patagii brevis is 
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cvideritlj composed of two loDgitadiiial slips coming oit from tlie 
distal apex of tlie iiiisscle together, they being but lightly held 
together, as they descend towards tlie muscles of tlie foreami, 
by a deiioate connective tissue. The anterior or distal division 
of this double tendon is the one wliicli becomes inserted in the 
ec€ tensor metaeariJi radialis long lor muscle of the forearm at the 
juncture of its tendon and fleshy part. The inner slip of the 
main tendon oi tlie tensor patagii brevis, or the slip next to 
the humerus, is directed as iu the Chiprimulgi generally. In other 
words, tlie aiTaiigement here is the same, only the tendon of 
the muscle makes it appear somewhat different from the 
arrangement in t’he Whip-poor-will, upon dissection, from the 
fact that ill the main tendon the two slips are so evidently 
distinct. Both of these birds possess the “bicipital slip/’ shown 
by Grarrod to be present in the Caprimulgic 

There is yet another point, however, present in the Isiglit- 
hawks which I ha\'e failed to find in the specimen of AntrO'- 
sfomus before me. It is this : when tiie tendon of the tensor 
‘patagii longiis muscle comes to be about opposite the points 
where tlie sli})s of the tendon of the tensor patagii hreeis are 
inserted into the structures of the forearm, it sends off* a delicate 
little tendinous slip which is inserted upon the ecefensor inetavarpi 
rndialis longior muscle, at the same point where the distal slip 
of the tendon of the last-named muscle is also inserted, i* e, 
at- tise point of union of its tendon and corneous portion. 

Oil reading over tiiis short description as detailed in the last 
few paragraphs, it seems hardly necessary to give any figures to 
make inj remarks the eleai’er ; it will be well to note, however, 
that among the ISTorth-American Cnprimulgi at least — and it 
will undoubtedly hold good for the entire group, — the method 
of insertion of the sli[:‘S of the tendons of these patagial iiuiscles 
of the arm may differ ibr the several genera very appreciably, and 
on proceeding with my dissections of Antrosionius and Q]ior-‘ 
deiles I am the mox*e convinced that, as genera^ they are verv 
well-marked ones. 


Of the Jdecioral Mnsdes. 

Both ill Antroutomns and Cliordeiles all three of the pectoral 
muscles are present. iPectoralis major and peeioralis seeundus 
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are in eaeli ease very well developed, while pect oralis tertius is 
quite SI nail and insigniJieaiit in com_parison even wiili the seeojitl 
pectoral It arises mainly from the shaft of the eorrespoudiiig 
coracoid, and only the extremities of its most posterior-reaching 
fibres arise from the >steriium, and not as in many other birds, 
where a proportionately good share of its bulk may spring from 
this last-named bone. 

All these pectoral muscles are inserted into the linmcrus in 
a liiaaner common to tlie great majority of the class A.ves, and 
require iiere no special remarks upon that point. 

JVotes on ilte Anatomi/ of the iPelvic Liml). 

When examining that group of muscles oftlio thigh used so 
successfully by him in classification, Garrod dissected specimens 
of Qajjriniulrjtm euro]}mus and Ohordeiles texensis, almost identi- 
cally the same forms as thovse before us. In them he found that 
they possessed the femoro-cauclal, the seinitendinosus, the 
accessory seinitendinosus, and the postacetahular portion of the 
tensor fascioe but “ the ambieus aud the accessory femoro- 
caiidal are absent.” (Coll. Mem. p. 192.) 

My observations tend to coiifirni these results for the genus 
Oliordeiles, and enable me to say that the same statement holds 
good for AnirosiotHUB ; hotii limbs of the birds before me were 
carefully examined, and all the muscles of the thigh dissected 
out. I also saw that the main artery of the limb was the 
BGiatic^ as it is in the majority of birds. 

Passing next to tlie foot, I dissected out thop/^H^rfr tenth m 
of both feet in tlie Whip-poor-will, and the same parts in both feet 
of Choinhilcs fexensk and C. fexensis, var Henriji. 

Here again I can confirm the observations of ' Professor 
Garrod, who found that in Qaprimulgiis-europcem ^‘thc two deep 
flexors descend beyond the ankle-joint independently, as usual ; 
after passing -which, generally about one third down the tarso- 
nietatarse, they blend completely before any slip has been given 
o'ff. Prom the conjoined tendon thus formed, the tendons of 
distribution spring, four in numben, one to the hallux and others 
to each of the three anteriorly directed toes (see Collected 
Memoirs, fig. 4, p. 292), that to the hallux being generally sepa- 
rated off before any of the others.” (O^. eit^ p. 294.) 

It struck me, however, that in Qliordeiles the tendon of the 
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flexor lo/igus Jiallucis enjoyed a greater degree of freedom tliaii 
liad been found by the anatomist just quoted to exist in Bucerog 
which I believe to be as hefounditin ; as 

in CJiordeiles, it is easily separable from the deep flexor alo/iff its 
side, thus approaching somewhat more nearly the eonclition as 
found in Mbrnotiis lessoni. 


Other jSdotes. 

CiiTier, Nitzsehj and Eeddard (P. Z. S. I8S65 p. 147) have 
all made eareful examinations of the syringes of the Gapri- 
mtilgii and the tracheo-hronchial syringes of Ccprimidgus and 
Gliortleiles are well known. I hare investigated this part of the 
anatomy of the forms before me, and find they agree in all parti- 
culars with the descriptions given by the above authorities ; all of 
which will obviate the necessity of my entering upon further 
details here. Beddard's paper, just alluded to, is a real contri- 
bution to the anatomy of these parts for the Caprimulgi, and will 
well repay reading in the present connection. 

A'jitrostomiis has two carotids present, taking the usual course 
up the neck in the mid-vertebral canal. This agrees with what is 
already known for Gaprimiclgi^s and Gkordeiles ; and I verified the 
fact in the latter bird in the specimen at hand. 

Intestinal cieca are present in both and 

being in each case a long slender pair (fully 4 centimetres in 
length), and each about one half the calibre of the intestine to 
which they are attached. 

Upon investigation I find that Antrostomns possesses a small 
gall-bladder, while the several species of Gkordeiles lack this 
organ : this confirms tbe observations of Mr. Beddard, who found 
tliat in tbe latter case Grarrod had also left a MS. note to that 
effect (P. Z. S. 1886, p. 151). 

The form of the oesophagus and stomach is pretty much the 
same in both the Whip-poor-will and High thaw- k, although as 
regards size it is comparatively larger in the latter bird. I find 
it to be a flask-shaped poucb, somewhat compressed from side 
to side, with tbe wudls of a fairly uniform thickness, and com- 
posed of strong rugsB. These, commencing at the lateral tendinous 
centres at either side, curl round and round in double loop until 
they come to the oesophageal tube, which they ascend for a short 

niOT. JOUSF . — ZOOLOCT, TOL. xx. 27 
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distance and xipoii wbicli tliey are gradually lost. Tliese riigiB 
are so -well marked tluit tliey may be easily discerned from an 
examination of tlie external surface of tlie stoiiiacli ; and upon 
the dorsal aspect of the organ they seem to rise into a sort of 
transverse ri]3pie5 a character present also in the Whip-poor- will. 
The CEsopliagiis is of large calibre in tliese birds, and, as stated, 
thick and iirm as it approaches the gastric pouch. 

The small iutestiueis delicately constructed, and not especially 
large as it passes from the wall of tlie stomacli at a point situ- 
ated at the ii{p)er right side of the organ, not far from where the 
awophageal tube enters. 

Inside the stomach the gastidc rngro are covered by a moderate 
layer of corneous tissue, composing about one third tlie thickness 
of the stomacli-wall, which may best be seen upon a secliuii of 
the organ. 

Of the Odeoloff ij. 

For the purposes of classification 1 gave in my first memoir 
on the present subject (P. Z. S. 1885) sufficiently full descrip- 
tions of the skeleton in specimens of Ghordeiles and Flialmno- 
23tilus M-uttalU for all that is required in the pa-eseiit connection j 
so it will be only necessary here to make some additional I’emarks 
upon the skeleton as found in my specimen of Anfpostomiis. 
Judging from the figure of tiie base of tlie skull of the common 
European Nightjar, which I copied from Huxley and repro- 
duced ill my first memoir, I should say that, osteologically, 
the American form of this bird tvas very much like it in that 
particular system of its anatomy ; indeed, I expect that struc- 
turally the two forms arc very similar. Tlii-n, as one would 
naturally have expected, I have found, upon a mere superficial 
comparison, that osteologieally the comiuon Whip-poor-will and 
NiittalFs Poor- will (P. jS^nifalU) are very nmeh more alike tiniii 
either of them resemble GhonleiJes. In tact, it talxes but a 
glance at a skeleton of a true Wbip-poor-will and a Nightliawk 
to convince us at once of the marked differences that exist 
between them. As I have elsewliere said, these two genera of 
Oaprimiilgiiie birds are separated structurally by very excellent 
characters of a nature at once recognizable. 

Figures in the plates of my first memoir, above alluded to, also 
illustrated the skull of a Qhordeiles and the principal bones of 
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its skeleton ; and for fiirtlier description these vrill answer all the 
purposes required. In tlie present paper, however, I have thought 
it best, for the sake of completeness, to add three figures of the 
skull of E'utlalFs Poor-will (P. N'liUalU) in order to show how 
well it agrees with Ca^rimdgm and Antrostomiis^ and differs from 
the skull in Chorcleilm given in my former memoir (PL LIX. 
figs. 1, 2, and 4). 

Upon more careful and extended examination, I find that, 
except ill point of size, PImIcBnqplilU'S being about one third less 
tiian Ant/oslomus, the skulls, mandibies, and hyoidean appa- 
ratuses of these two forms are very mucii alike indeed, in all 
essential particulars. And a»s tlie characters of the skull of the 
Whip-poor-will are well known, and, further, as I present here- 
with figures ill the Plate of the skull of the Poor-wull, I believe 
that any fiirtlier comments upon this part of the subject would bo 
superfluous. 

One point, however, in respect to the hyoid. In my former 
paper I made the statement that in it the basibrancliials in Niit- 
talFs Xightjar were in two pieces. This was true for the speci- 
men examined, alilioiigli in the skeleton of Antrostomns before 
mo these parts are anchylosed together, which may be the case in 
all old birds of both these genera. Chorcleiles has them in one 
piece; and I am led to believe from this that it will be found 
to be generally the ease in our X.-Ameriean Xlglitjars. 

Passing next to the remainder of the axial skeleton in 
irostomus, I find my account of the corresponding parts for 
Cliordeiles and Phalmnoptihis PPuttalli (P. Z. S. 1S85, p. 903) to 
be so complete that it leaves but little here to be added. 

Upon carefully re-comparing the axial skeletons of tlie three 
genera Clwrdelles^ Plidmnoptikbs^ and Antrostomus, now in my 
hands, it confirms my previous notions as to their agreements 
and disagreements ; and, as one would naturally expect,, the 
skeletons in the two Whip-poor-wills, or rather the Whip-poor- 
will and XiittalFs Poor-will, rme most alike. 

The skeleton in a specimen of a ISTightjar has already been 
described i!i the place just alluded to ; and now’ I find that Aiifro- 
sfomuB agrees with PlialcEmptihis in having elemn veiffebr© in 
the cervical division of its spine before we come to that which is 
the first in the column to have free ribs attached to it. These 
ribs in the Poar»will, however, are described as being rather long ; 

27 ^ 
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whereas in the specimen of the Whip-poor-will before me they 
are quite rudimentary and small, although they have both head 
and tubercle. 

For the rest of the vertebral column in these two birds, they 
practically agree, both in number and arrangement of the ribs and 
vertebra. Their are also very intieli alike, and wear the 

same pattern for general outline, even to the pointed and in-tiirned 
anterior tips of the ilia, which latter feature constitutes a very 
excellent character for this bone, at once distinguishing it from 
the pelvis of a CJiordeiles. 

Antrostomiis also agrees with the Poor-will in having 1)11^ five 
free vertebra-! and apygostjie in the skeleton of its tail ; whereas 
it will be remembered that the several species of OJiordeiles, as a 
general rule, have and a pygostyle, I have yet to find an 
exception to this statement All three genera seem to possess ten 
vertebrae in the series that anchylose together in the pelvis. 

In Antrostomics in the dorsal series of vertebive, as in all the 
Whip-poor-wills and Nightjars which I have examined, the haemal 
spines are comparatively long and conspicuous, the anterior ones 
being trifurcate at their extremities. 

Essentially the form of the sternum in Anirostomus agrees ■with 
the same bone in FJialveno]}tilus, and the general form it assumes 
for the true Oaprimulgine birds is very well shown in the figure I 
gave of the sternum of Ghordeiles texensis in plate Ixi. of my 
first memoii*, which can be referred to in the present connection. 
With three specimens of this bone before us, one being 
chosen from each of the three genera in question, they may 
be in general clistingLiished by the following characters : — The 
sternum of Ghordeiles is the largest of the three, and tliat of 
Iwmptilus the smallest. The costal processes’^ in the Whip- 
poor-wills are simple erect vspines (best marked in Antrostmms) • 
whex^eas in the Nightjar they are more like laterally-compressed 
plates, and as we find them in many other birds. All three have 
the pair of deep rounded notches in the posterior end of the body 
of the bone. They are all without manubrial processes. 

The slimlder-girdle in Anirostonm is very like those parts as 
I have already described them for Nuttall’s Poor-will, being only 
proportionately larger. 

Turning, nowq to the pectoral pelvic Umhs in this American 
Whip-poor-will, we find that they also essentially agree, except 
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ill point of 81256, with the corresponding bones and parts in Pirn- 
Imnoptilm JSfiittalli, those in Antrostmius of course being the 
larger. 

With a skeleton of the latter bird now before me, and 
earefnllj reading over my descriptions of the limbs of Chordeiles 
and PImIce?ioptilus^ as I gave them in my first memoir on this 
group, I find that there is nothing special to add to that account ; 
all the essential characters of these parts being duly presented 
for the American forms of "Whip-poor-wills and Nightjars. 

There is one more statement I made there that seems, how- 
ever, to demand correction ; for in describing the proximal 
phalanx of the index digit of the manns I said of its expanded 
portion in PlialcBnoptilus^ that of the two perforations which were 
found ill it in Chordeiles^ they merged in the former bird “into 
one large one.” This is not so ; for upon a more extended exa- 
mination I find that there are always tico perforations in this part 
of the bone in all the forms we have been considering. 

This is all I have to state in regard to the descriptive part 
of the structure of the Capriimilgine birds of the United States. 
Should it become necessary further on to fall back upon this 
descriptive part, for the sake of comparison with the remaining 
groups yet to be described, it will be done ; but, so far as I am 
concerned, I am firmly convinced that, taken as a group, including 
all other Whip-poor-wills and Nightjars, and such forms as jSF^g- 
Fsahmis^ Steatofiiis, and Podargus and others, they are 
fully entitled to rank as an Order of birds, which I have elsewhere 
designated as the CAruiMirnai. 

Not having personally examined such forms as Podargus^ 
JEJgotJieles, Pfyctiircmtis'^^ Batracliostomus^ and others, I am 
not fully prepared to offer an opinion as to the families and 
other divisions of such an Order, nor to state definitely to which 
other groups the Caprimulgi are most nearly related ; but I can 
hardly agree with Prof. Hnxley, who asserts that “ the Oapri- 
miilgidm come near Trogon^ and more remotely approach Po- 
dargus and the Owls ” (P, Z. S. 1807) ; for believing, as I do, 
that Podargi£s belongs to the Order, I am also inclined to the 
opinion that we shall find that, through Bieaiornis and Podargus^ 

^ I have since examined skeletons of Idycticlromus alhicoUki var. MeffilU 
sent me by my collectors in Texas. — B. W S, 
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the Capriiiiiilgi are nearer tlie Owls, and only remotely approach 
the Trogons. 

Again, I can hardly agree with Mr. Beddard who wniild retain 
such forms as Antrostonms and Qhordeiles in the same “ siib- 
fainily f for surely all the essential struetimil characters of these 
two forms are oi family and not siiibfamlly rank : a comparison of 
the skulls alone is almost sufficient to determine this point. And 
the breach betireeii Clwrdeihs and Steatomis must indeed he 
wider than a mere subfamily line can indicate. 

AjJ^ATOMY of the NoETH-AhEEICAH HlRrai)TYIl).E. 

From my list of material at the beginning of this memoir it 
will he seen that I haye at hand specimens of every genus and 
species of Swallow at present entitled to a place in the United- 
States aA'ifaiina, and a sufficient series of each to enable me to 
fully investigate their structure. 

I will take them up, species by species, in the order in which 
they occur in the ‘ Cheek-List ’ of the American Ornithologists’ 
Union, but need not present a synoptical table of their ex- 
ternal characters, for these are well knowm to ornithologists 
and oriiithotomists the w’orkl over. 

To eoinmenee with them, then, we will take a look at the ptery- 
losis of a specimen of Groyne svdbh^ compare it with the ligures 
given in my Plate of Am])elis cedrorum^ and ivitli hlitzsch’s 
drawing of the pterylosis of Ilimndo K^rlica in his ' Pterylo- 
grapliy,’ and next wdth other American Ulrundinidm. 

hlo-w it will he remembered that we found the pterylosis of 
AnvpeUs to agree essentially with most true Passeres, ■wherein, 
upon the dorsal aspect of the body, the chief feature is that tlie 
“ spinal tract ” terminates in a lozenge-shaped pteryla situate 
niesially hetw^een the thighs ; and on the ventral aspect we have 
another w^elhknown distribution of the pterylj® characteristic of 
most Passerine birds. Frogne differs from all this, and agrees 
in the main with Sinindo iirhiea as figured by Mtzsch. 

This author, however, does not present in his work a ventral 
view of the pterylosis of a Swalloiv, but says in liis text that 
'“the single genus which constitutes this group [Ilirim- 

dme$\ clifters more than any other in its habitus from the 
general type of the Singiug-birds, and in this respect approaches 
^ P.Z.S. 1886,p. 153. 
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very closely to some Qucidinm^ namely tbe Cypseli. Eor this 
reason I usually place it at the end of tlie Passerinaj, in the 
viciiiity of the anomalous cuculiiie form just nientioneds wliicli 
stands in the same relation to the true Cuckoos as the Swallows 
to the ordinary Song-birds. However, pterylographically, H’f- 
rimch does not difier from the re>st, but rather harmonizes eom- 
pletely with Dicmnn, in that the rows of single contour-feathers 
uniting the saddle with the rump-ban cl are either enthel}" deficient 
(if. rustica^ II. urhica) ur iiidicated only by tvcorows of very sparse 
contour-feathers (II. yupestrJs). The dilatation of the pectoral 
part of the inferior tract is somewhat divergeut at tlie end. The 
iimiiber of rmnigts is eigliteeii, of which nine are on tlie hand, 
and of these the lirsr is the longe>t ; the first six secondaries are 
remarkable on account of their broad, emarginate extremities 
(pp, 84, S5, ‘ Pterylography ’). 

Kow, ill Brogue I note that the '' saddle at the end of the 
spinal tract is very broad, although forked as in Hirumh urhiea, 
but the posterior extremities of the limbs of this bifurcation are 
joined, on either side, to the anterior end of the rump-tract by 
distinct and well-marked rows of contour-feathers. Further, the 
bifurcation of the saddle ” takes place at about the middle of 
the back, and not nearly so low down, namely betiveen the thighs, 
as ill Hirundo. Another point to note upon this dorsal aspect 
in Brogue is t!)at the alar tracts ” are very extensively joined 
with the anterior endings of the “ liimieral tracts.” In Hinmdo 
Mtzscli even seems to leave an unfeathered space, on either side, 
in these localities. The capital area ” is the same, but in 
Brogue there are no naked areas around the eye and auricular 
orifice, as io CgpseJns^ and as Nitzsch has also drawn them for 
iJ. urhica. 

Under the throat in Brogue and in most Swallows we find a 
longitudinal naked strip running down close to and just -witliin 
the ramus of the mandible, on eitlier side, •which terminates at 
about the angle of the jaw. It wall he remembered that in the 
’Whip-poor-wills and others this feature is also present, except 
in them it assumes a somewhat different type, the feathers of the 
throat being arranged, in regular rows. I am inclined to believe 
tiiat there is a reason for this, which is, that in these birds, accus- 
tom eel as they are sometimes to swallow very large insects, an 
operation which must distend the throat, or even momentarily 
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place tlie iiitegnmeiit tliere on the stretch, these imfeatliered 
strips would spread to meet the action, hut as the parts came to 
rest again after swallowing, the feathered areas or strips would 
again hecoine juxtaposed and the throat apparently full-feathered. 
Ill some Swallows (e. g. CJielidon) these naked strips are only 
bronglit fully into view hy stretching the integument of the 
throat. 

'No special note is necessary to he taken of the ventral ptery- 
losis of Brogne^ as it has all the essential characters of the pattern 
seen in a Passerine bird, and departs hut slightly therefrom. 
It is more like Ogpsehis, however, than it is like such a form as 
Ampelis^ for instance, in that the ventral tract, on either side, 
overlying the pectoral region, does not show that heavy feather- 
ing to its external margin as seen in the latter type. In Swal- 
lows, as in all Passerine birds, the oil-gland is nude. 

hTow I have pdiicked, with the greatest possible care, an adult 
male specimen of every Swmllow in our avifauna, and the birds 
are now before me. 

In Fetroclielidon hmi^ro7is the “rump band ” on the back is 
very wide, and is joined anteriorly on either side by a very 
distinct double line of feathers from the corresponding fork of 
the “ saddle.” The ventral bands of the pectoral region are 
broad but evenly feathered, while on this dorsal aspect the alar 
tracts meet and blend with the anterior ends of the “humoral 
tracts.” This last feature is invariably the case with all our 
Sivallows, and is best marked in Clmeola and Stelgi(lo 2 )tergLV. 

Ill other particulars FcfrocIieUdon essentially agrees with 
Progne in its pterylosis, and with the Ilirundlnidce generally. 

CheUdon likewise has the posterior ends of the saddlc-pteryla 
of the dorsum joined by feather-rows, one on either side, with 
the rump-hand, wiiich latter here is narrow again and strictly 
defined. jN""either this Swallovr nor Petroelelidon have naked 
annular areas around their eyes, nor the orifices to their ears. In 
fact, none of these Swallows possess this last feature. Otherwise, 
the piterylovsis of Olielidon is characteristically hirimdiiie. 

Reither Paohgeineta Ucolor nor T. tlialassma have the bifurca- 
tions of the “ saddle-pteryla ” of the dorsum joined with tlie 
“ rump-hand,” as in the foregoing forms, but the ventral tracts 
are here again broad and evenly feathered. 

In view, then, of the fact that the ptery losis of the Sifu^idwiidt^ 
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is pretty well knowrij it will not be necessary for me to enlarge 
further upon my account of it. 

But the principal thing to be borne in mind in the present 
connection is, that Swallows, S’^ufts, and Humming-birds all 
depart from the more typical pattern of pterylosis found in 
true Passeres, And in the case of the Swallows and Swifts, so 
far as Hitzsch’s figures and descriptions go, for I hare not yet 
examined tlie Cypseli myself for this character, the pterylosis of 
the latter is of such a pattern that it requires hut very little 
modification to make it agree with the pterylosis of a Swallow. 
Indeed, in those Sw'allows wiiere the “ saddle-pteryla ” of the 
dorsum joins its bifurcations with the anteriev end of the rump- 
band,” the pattern is nearly the same, difiieiing principally in 
relation, width of the tracts, and position of the bifurcation of 
the saddle, wiiich, in Cypselm ajms, is betw^een the shoulders. 

On the Mode of Insertion of the 'Batafjial Muscles 
in the Swalloivs. 

Scarcely any difference is apparent among the rarioiis species 
of Swallows at hand in regard to the mode of insertion of 
this group of patagial muscles, now known to be of so important 
a character in the taxonomy of the class. I bare carefully ex- 
amined them in all the American species, and find that, so 
far as the tenso?^ futagii brecis is concerned, both its origin and 
insertion seem to be almost typically Passerine. This obserya- 
tion applies with equal truth to the tensor pafagli longus ; and as 
these muscles are noiy so wmll known to all ivorkiiig morpholo- 
gists, I need not redescribe them here ; moreover, in figure 2 
of Plate XYII., I have drawn them for Ampelis^ which will 
recall their appearance for the Fasseres. 

During tlie course of my dissections upon this region in the 
IJirmdinid^, however, I came across, as I did in Ampelis^ what 
I am inclined to believe is a hitherto undescribed muscle, at 
least so far as Garrod’s descriptions go. It first came to my 
notice in a specimen of Frogm suMs^ whereupon I at once dis- 
sected a number of other individuals of the same species, and 
found it equally well developed in all of them. 

This muscle, in part, is a dermal muscle, and arises from the 
integuments on the anterior aspect of the neck at about its lower 
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tliird ; at its origin its fibres spread out faa-fasbiou, their terminal 
ends meeting those of the muscle of the opposite side in the 
median line. Here it is quite adherent to the skin, but its fibres 
rapidly converge as the}^ pass in the direction of the shoulder-joint, 
opposite wbieli region they gradually free themselves from the skin 
to form a small fusiform muscle, which, ending in a delicate tendon, 
runs along within the free marginal fold of the patagium of the 
■wing, ill common with the tendon of the iemor patagii Jongus^ to 
blend with it just before reaching the carpal joint. 

I propose to call this muscle the clernio-tensor paiagii^ it being 
partially connected with the integumentary system of muscles in 
the birds iu which 1 have thus far found it. 

Searching for it in all the other American Swallows, I find it 
to be about equally well developed in every species, and absent in 
none of them. 

Ttiis muscle surely does not correspond with the “ bicipital slip 
of the patagium,’’ as described by Garrod, and dwelt upon as the 
tensor patagil accessor ms hj Professor T. Jeft’ery Parker in his 
Zootomy ’ (1884, p. 251) as occurring in the Commoii Pigeon, 
for it makes no connection whatever with the biceps muscle. 

Being desirous at this point of determining its presence or ab- 
sence iii a few other groups of buds, 1 stepped aside for the 
moment, and first examined a niiniber of Passexdne types, including 
very diverse forms, — it was present in ail of them. jNhxt, with 
the Capriiiiulgi, Trocdiili, and C}'pseli, I found it completely ab- 
sent, as it was also in a sjxeeinien of Tj/ramuis fprmnus^ kindly 
sent me by Mr. H. K. Coxiie of Ciiicago, from which I am led to 
infer tlmt it does not occur in the -mesoiipyodiaii Passeres. 
Further than this 1 did not j)ursiie the subject, but left it tor 
subsequent investigation and the researches of others interested 
in such matters 


Of the Pectoral Mmcles, 

Ever}’ species of American Swallow has been dissected by 
me to ascertain the character and number of these important 

'“5' Eurther opportunities for examining the literature of this subject now- 
enable me to state that the muscle here described is the "quovs 
mmidi cm/Ilans ” of Fllrbringer and Gadow ; and it has been carefully consi- 
dered by me in an extensive woi-k upon the muscles of birds now in the hands of 
the Smithsoriian Institution for publication,— It. W. S. 
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chest- muscles as tliej occur in the group. In every individual 
instance I found the state of afiairs essentially the same, and 
the Swallovrs agree with all true Passerine birds wliidi I have 
thus far examined, in possessing all three of the pectoral mus- 
cles. The pectoraUs teHhts is, comparatively speaking, very 
large, and arises nearly or quite as far back on the anterior aspect 
of the sternum as t\\Q pecf oralis secnnchts does ; it also arises, as 
is usual, from the outer side of the sliaft of the coracoid bone of 
tfie shoulder-girdle, Fecforalis major makes a very broad and 
strong teiidiiioiis insertion at the ordinary site upon the shaft of 
tiie hiimeros, while the tendon of the second pectoral passes 
through the usual canal formed by the juxtaposition of the bones 
of the shoulder-girdle. In texture the fibres of the great pectoral 
ill Swallows seem to be always coarse and of considerable size. 

To these characteristics with respect to the pectoral muscles 
as I found them in the smaller representatives of the group, 
Frogne Bulls forms no exception. 


Of the Muscles of the Thigh. 

According to Garrod all Passerine birds exhibit, for the classi- 
tieatoiy group of miisdes of the thigh, the myological formula 
A, X. T (except wherein it is A. X) ; i. c., they possess 

the femoTO-caudal, the semitendinosns, and the accessory seini- 
teiicliiiosus — the accessory femoro -caudal and ombieiis being 
absent, Upoii carefully examining the Swalloivs, I find that this 
is also the rule with them ; and these muscles seem to be about 
equally well developed iu the several genera, although it strimk 
me that the accessory seniitendiuosns was, comparatively speak- 
ing, rather feebly developed iu Frogne. Beyond these special 
miiseles, I did not investigate the myology of the pelvic limb of 
these birds. 


Notes on the Arterial Bgstem. 

Swallows, ill eomnioii with other Passeres, also have but one 
carotid artery, the left, which courses up the neck, as usual, in 
the liypapophysial channel at the mid-anterior aspect of the cer- 
vical vertebrm. And in the pelvic limb tlie main artery I found 
to be the sciatie^ which is likewise the rule among the Passerine 
birds, and Professor Garrod found but few exceptions to this. 
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On the ’Imcliea, 'Visceral Anatomy^ and other parts. 

More for my own satisfaction tban witli tlie expectation of 
revealing any structure that would prove to he different from 
what we already know of the morphology of the trachea or other 
parts in the Passerine birds, I examined the wind-pipe, its nuis- 
ciilar and associate parts, as I did the several organs in the 
chest and abdomen of these American Swallows, but found 
nothing that required to be specially noted here. 

The trachea exists as w'e find it in most true Passeres, as do 
the several pairs of muscles at its lower larynx. I found the 
steriio-tracheales ” to be very delicately formed indeed, almost 
of hair-like proportions in some of the genera, as in Proyne, 

The gall-bladder is of good size, and the right lobe of the liver 
the larger division of that organ. 

CiBca coli are present in Swallows, but are of almost rudi- 
mentary proportions, and in some cases might be easily over- 
looked. 

It is my intention to refer to a few of these points again, when 
we come to consider the visceral anatomy of the Swifts and 
Hunimin g-birds . 


The Osteology of the Hinaulmulce, 

Skeletons of representatives of all the Rirundinulm of the 
United States are before me, and in sufficient number, so that 
a general definition for this part of the structure of these birds 
becomes quite possible, and will be given here. It is iny inten- 
tion, however, to be brief in this matter, not only on account of 
space, but in view of tlie information already given. 

Of the SIcuIl . — When I came to compare and examine the 
skulls of our seven species of Swallows, I was surprised to find 
them presenting such striking differences in their general form. 
Ulot but that they could each and every one of them be recog- 
nized at once ns skulls of SwmlloW's, but rather that they possess 
characters quite distinct and peculiar to the species, and there 
would be BO difficulty whatever in telling, for instance, the skull 
of a Barn-Swallow from one of a Cliif-Swallow — so diverse is the 
general outline of each. 

In Proyne suUs (PL SXI. figs. 18, 19, and 20) we find a skull 
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tlxat exemplifies all the characteristics which pertain to the 
Hirnncline skull generally. 

Its superior osseous mandible is veiy broad at the base^ but 
promptly tapers to a sharp and somewhat depressed tip anteriorly, 
while all this portion of the skull is much compressed in the uer- 
tical direction. The form of the external narial apertures can 
best be appreciated upon a superior aspect, and are seen to he 
long, elliptical openings placed longitudinally. Through either 
one of them we may discern the upper surface of tlie anterior 
part of the palatine of the corresponding side. The lateral free 
edges of this inaudible are sharp and turned downwards, while 
the maxillaiy on either side is a horizontal plate fully tliree times 
as broad as the slender jugal bar that continues this infraorbital 
rod to the quadrate. "We find no projecting processes from the 
lateral margins of any part of this osseous superior mandible as 
have been erroneously figured for the skull of T rogue by other 
anatomists (* Science,’ IST. Y., Ko. 223, fig. 3). Just anterior to 
the frontals, and posterior to the external narial apertures, there 
exists a subtriangiilar area of bone on the top of the mandible, 
which is formed by the proximal portion of the premaxillary and 
the nasal bone on either side. In the adult skull, of course, the 
sutural boundaries of these hones have been absorbed, but by 
holding the skull up to tbe light the proximal end of the pre- 
maxillary, and wdiat was the median margin of a nasal, and finally 
the anterior limit of the corresponding frontal bone can all be 
easily distinguished, while the small triangular space they cir- 
cumscribe, is also of bone, but considerably thinner than the 
other parts mentioned. In all Swifts that I have examiiied this 
thinner portion on either side has become absorbed, and a little 
triangular opening is found at the site instead. My explanation 
will be made quite clear by turning to Plate XXI., and com- 
paring figures 22 and 28 ; in figure 23 at s is shown the 
thinned portion, while in the Swift’s skull, figure 22, an opening 
actually takes its place on either side. Of course, in a skull so 
vastly different from the Cypseline skull as the Humming-bird’s 
is, no such comparison as this is necessary. 

Por the rest of the superior aspect of the skull in Frogm w^e 
find the frontal region narrow between the orbital margins, the 
posterior edges of which latter are sharp, thin, and somewhat 
tilted upwards. The parietal region is smooth and rounded. 
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while a shallow, niiihlongitudinal gutter traverses this part of the 
skull (fig\ 19)o 

Eegardiug this part of the skeletou of the Purptle Martin upon 
a 'lateral aspect (fig. IS), we are to note the forni and compara- 
tively large size of the pars plana the slender and rather 

siiiiill pterygoids, as well as the fact that the osseous interorhital 
sepitiiai is pierced by tvf o large vacuities of a form in most speci- 
mens shown in the drawing. This figure displays so W'ell the 
characteristics of the lateral part of the cranium proper in Frogne^ 
that any further account becomes superfluous. 

Turning to the base of this skull (fig. 20), Ave are to note the 
form of the vomer and the maxillo-palatines ; the first has very 
much the character of that hone as we usually find it in the Passeres. 
The maxillo-paiatines have their median free extremities dilated, 
and the}', as in all Swallows, are separated by several millimetres 
in the middle line. 

The palatines articulate AAuth each other for the posterior two 
thirds of their length beneath the sphenoidal rostrum, and are in 
close contact at their pteiygoidal heads, as in the pterygoids 
themselves in this latter locality. 

As in all Cypseline birds which I haA'e exa?niiiecl, the posterior 
external angles of the palatines in Frogue are somewhat drawn 
out, and then squarely truncated (compai*e figs. 19 and 2% pi). 
SAvailows have the occipital condyle very small, while the foramen 
magnum is relatAely large, and its plane makes an angle Avitli 
the basi-cranial plane of some eight or ten degrees. 

Pusteriorlj, the skull in Prague exhibits a large supra-oceipital 
eminence, and an occipital area which is nearly circiiiiiseribed 
by a sharply defined occipital ridge or line, which defines its 
form as reniform, and placed transversely at this aspect of the 
cranium. 

Coming next to the mmuliUe of this bird, we find it to he of a 
V-shaped outline, Avith its ramal sides shalloAv in the vertical 
direction, and Avitli a symphysis of some depth anteriorly at its 
apex. There is a swell, on either side, at the superior ramal 
margins at points about where the horny theca ceases and the skin 
eomniences, when these latter parts are in diu. A small slit- 
like ramal vacuity exists, and the posterior angular |)rocesses are 
AA’ell-deA’‘eloped, though they curve up but very slightly. 

Essentially, the hyoidean apparatus is Passerine in character ; 
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I find, liowever, that the basibrai3.chials are aucliylo>sed into one 
pieces while the glosso-liyal and the cerato-hyais are apparently 
not ossified even in the adult Martin. 

Several skeletons of FetroclielidonJv.nifrom have been carefully 
prepared by me from specimens of the bird Avhieli I collected 
a year ago at Fort Wingate, Mexico, and tliey are now 
at hand. So far as the skull and hyoidean apparatus of this 
Swallow Tire coiicerDed, we might almost cover the ground of our 
(icscription iiy saying that in these parts the bird is the veriest 
miniature of Propie ; and, indeed, so true is, this, that any detailed 
description is rendered quite iiniiecessaiy. 

Two points it will be well to note, however, for I believe, com- 
paratively speaking, the cranial capacity in Petrochelidoii is 
relatively larger than it is in Frorpie ; and although tlie palatines 
are very much of the same shape, the postero-extemal angles in 
the former are more inclined to be rounded than truncated as they 
are in Prog si e. 

Olielidon ergthrogmter in this part of its skeleton probably 
typifies the Hirundine skull (PL XXI. figs, 21, 28). 

In it the superior osseous mandible is very broad at its base, and 
the postero-external angles of the maxillaides have a tendency to 
project a little. The frontal region is more than usually narrow 
between die upper iimrgiiiH of the orbits. Laterally, we note that 
the vacuities in the interorbital septum are usually larger than in 
other Swallows, thougli yet but two in number, and of the same 
general outline. One thing eharactoristie of the skull of Ohclklosi 
is its uiicommonlj minute occipital condyle ; I cannot recall at 
this iiioment any bird of the size of this Swallow which possesses 
this feature in anything like such diminutive proportions. Its 
pterygoids and the quadrato-jiigal bars are also wonderfully 
slender osseous rods. 

Agreeing almost exactly with the mandible in Progne, save in 
size, this bone in our Barn-Swallow requires no special inentioin 
In the hyoidean arches, however, it would seem that ossification 
is regularly extended to the glosso-hyal and the cerato-hyals, 
which was not the case, as we wuli remember, in the Martin. 

Passing to the genus Tacligmneia^ we meet vritli a skull, in 
either species representing it {T. hicohr, T. timlasshm), which, 
although essentially Hiruudine in all particulars, yet bears a closer 
resemblance to some of our other Oscines, not Swallows, than any 
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of the other skulls of the IIirundinul(£, This is principally due 
to the fact that in the skull of Tacliycineta, the base of the osseous 
superior mandible is not nearly so broad in comparison as it is 
among the other Swallows, and consequently more nearly ap- 
proaches in appearance the skull of some of those Passeres which 
possess mandibles with rather broad bases. 

The structural details seen at the base of the skull in Tachj- 
eineta tlialassina I have already shown in a previous memoir, 
wherein I have figured those parts iu a specimen of that Swallow^ 
(P. Z. S. 1SS5, p. S99, fig. E ); and as that figure is readily acces- 
sible fco the reader, a comparison of it with the figures in the 
present paper may be made without difficulty. 

Nothing worthy of special record is to be found in the mcm- 
Mhle^ nor ill the hyoid arches the skulls or the latter apparatus 
in the genus TaeJiy eineta ; they present all the true characteris- 
tics of those parts as already described above with sufficient fulness 
“XOlr-the HinindinidcB generally, and our present purpose. 

"What I have just said of the skulls and associated parts as found 
in the two species of the genus Tachycineta applies with equal 
truth to the corresponding structures as found in Glhncola riparia 
and in Btelgidopteryw serriptenms, of which I have several examples 
of each before me. 

In their general form they, too, remind us more of the skulls 
of certain other types of Oscines than do the skulls of the other 
Swmllows which were described above, previous to oiir taking up 
the skulls of the genus Tachycineta, 

Of the remainder of the Axial Skeleton in the Hirundinidee . — 
My labour is considerably lightened here from the fact that I 
have already touched with some degree of fulness upon the axial 
skeleton of Tachycineta in my first memoir iu the ‘ Proceedings 
of the Zoological Society’ (1SS5, p. 9DG) ; and then, again, the 
sternum and shoulder-girdle of the Swallows is very well known, 
making any detailed account of it here unnecessary. 

By those who have read it, it may be remembered that I found 
35 vertebriB and a pygostyle in the spinal column of a Swift (Jii'- 
cropus)^ and the same number of segments in the column of a 
Swallow (Tachycineta), Upon careful examination I am now 
enabled to state that this is the normal number for all our 
Swallows, and I have yet to find an exception to it. Should such 
an exception be found, I predict it will simply be a free, and 
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perliaps riidiineHtarj, vertebra at the end of tlie series of tiie 
caudal segments. 

Eurtlier, I find tlie arrangement of the free vertebral ribs and 
tlieir uncinate processes the same for all Hirimdinicfie, as I found 
them to exist in the Yiolet-green Swallow in my former memoir. 
This arrangement consists in their having 12 cervical vertebrae 
that do not possess free ribs ; the thirteenth has a rudimentary 
prdr ; the fourteenth has them better developed, and even may 
have uncinate processes upon them ; the fifteenth are the first to 
connect by costal ribs with the sternum, as do the ribs from the 
sixteenth to the nineteenth vertebrae inclusive. The twentieth 
is the first vertebra appropriated b}?" the pelvis, and this latter 
compound bone monopolizes ten of these segments, so that the 
first free caudal is the thirtieth vertebra of the spinal column. 

Thus far at learst one Swift (MicrojJiis) was found by me to 
exhibit an arrangement similar to this, and later on we may look 
into the matter for Glicdtura. 

The Humming-birds possess, as I have elsewhere stated, but 
32 vertebras and a pygostyle in their spinal column. 

Every species of our Swmilows possesses a -loelvis of a pattern 
characteristically its own, so that had we before us a dozen pelves 
of I^pogne, a dozen of Chelidon, and a dozen of each of the others 
we should have no difiaeulty, after once becoming acquainted 
with them, in picking out the several varieties correctly. .Then, 
again, these pelves all strictly fall within the general description 
applied to wEat w^e please to call a Passerine jpelvis, so far as our 
present knowledge and ideas of such a bone can bo formulated. 
How there is nothing that I can at this moment place my finger 
upon in the pelvis of a Swift that debars it from being classed in 
the same category ; and indeed, w'hen we come to examine into 
the matter closely, the difierences between the pelves of Microj^us 
and Propie are no greater than are the difierences between the 
|) elves of Prague and Ghelidon. 

Ornithologists have long ago placed on record descrip>tions of 
the shoulder -^girdle and sternum of Hirundine birds, and the 
morphology of these parts in them is so well-kiiowm that to say, 
that although each species of Swallow has a characteristic form of 
sternum and shoulder- girdle of its own, these elements of the 
skeleton in all of them are strictly Passerine,— will sufficiently 
meet our aims in the present connection. 

In my memoir in the P. Z. S. already referred to I made com- 
Lira". JouEisr.— zoonooT, you. xx. 28 



3G4 


BIL 1?. W. SIIUFELBt’s MOEPHOLOaiCAI/ 


parison-s of these parts as they occur in Microjjiis and Tmhj- 
cineta^ and furtlier on, when we come to exauiine the skeleton of 
Qlietura^ a few more words on the subject may be added. 

Of the Bhdletoii of the Lirnhs in Swallows. — All of the Iliruii- 
diiiida? agree with the true Passeres in Inning the little ossicle 
known as the os 'himero-smpiilare at the shoulder-joint, but I 
haye failed to find it in the G^'pseliiie birds. 

In the Proc. Zool. Soc. for April 18&7 I figured the litmerus of 
Taclipcineta ilialassma^ and further on in this article I shall have 
to refer to that drawing. Now, so far as the humeri of the other 
Swallows are eoiicerjjed, they all more or less resemble the bone 
as fotmd in Tachifcineta\ they are invariably iioii-piieiimatic, 
proportionately short in the shaft as compared with the size of 
the bird, and quite so relatively when taken in comparison with 
the Passeres generally. Especially in Olielidon is this brevity of 
the humeral shaft noticeable ; and it becomes of interest to kiiow^ 
that in a specimen of this Swallow I find a hiinieriis 15 milliin. 
long to an ulna 24 millim. long, and in Frogne a liiimerus 
22 iniilim. long to an ulna of 33 millim., w-hiie in a Swift 
{Micropus) we have a humerus 11 millim. long to an ulna of 
but 16 millim. in length, showing a difference of 9, 11, and 
5 millimetres respectively. 

Swallows have at least one good-sized sesamoid at the elbow, 
but 1 thus far have failed to detect any such small bone in a 
Swift; in Illcro^ms^ however, I find in the same tendon a small 
nodule of dense cartilage. 

The shafts of both ulna and radius are noticeably straight for 
nearly their entire ieiigths, and in their general coiifonnation 
depart but little from the usual form assumed by these bones in 
the Passea^es at large. 

I have already pointed out elsewhere that ii a Swift {Micro- 
2 ncs) these bones are also markedly straight, and are, com- 
parativelj speaking, almost as short for a bird of its size as is the 
humerus, — Swifts, as a rule, deriving their length of wing finin 
the long bones of the pinion, and not from those of the brachiiim 
and antibrachium. 

Eadial and ulnar ossicles are found in the carpus of all 
Hirundine birds, as usual, and in their form and method of articu- 
lation no departure whatever is made from the composition of 
the wrist-joint, as seen in all others of the group. 

There are no claws on the finger-end in the maiiiis and 
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plialaiiges, and tlie earpu-metaciirpal bone Is iniicli of tlie same 
shape as atg find it in Passeres generally. 

To one point I desire to direct special attentioiij and tliat is — 
that in all Swallows in their carpo- metacarpal bone the meta- 
carpal which belongs to the index digit is considerably shorter 
than the one AA'liich helongs to the annularis digit of this com- 
pound hone. This arrangenient is strikingly apparent in such a 
bird as Frogne suUs, and it 'will be remembered that in TrocMliis 
this is also the case, though not so marked ; whereas in Swifts 
the reyerse condition obtains, and the metacarpal of the index 
digit is rather the longer of the two. 

Little need be said here in regard to the osteology of the 
pelvic limb of the Swallows, for from foiiiur to phalanges it is 
characteristically Passerine, and in every species the relative 
lengths of the several long bones composing it are harmoniously 
proportioned. Be it noted, however, that Swallowvs always 
possess a patella, and that in them the pro- and ectocneiiiial 
processes of the tibia are always well developed, while the Jlhda, 
although often of only hair-like proportions (Progne), descends 
below the middle point of the shaft of the tibio-tarsiis. 

Piirtber, in the hypotarsial process of the tarso-inetatarsiis 
there are four perforations for tlie p^assage of tendons, these 
openings being arranged as though they were at the angles of a 
square, one pair being next to the head of the bone, and the 
remaining pair immediately behind them. 

"When I come to review, further on, the characters of the 
pectoral and pelvic limbs of certain Swifts and Humming-birds, 
it will be necessary to revert again to some of these Hiriindiiie 
characters as found in their limbs ; and so it will not be necessaiy 
to enter more fully into details at this point, but rather reserve 
them for the more effective work of actual compiarison. 

Ox THE MOEPHOLOaX OP CEETXIX CXPSELI AXD TeOOHILI. 

Of the External Form caul Pterglograplig of certain GgpseUne 
and Trochiline hirds. 

Yery good hints sometimes as to a bird’s affinities may be 
gathered from a study of its general contour and form after 
it has been earefiillj plucked for the purpose. lYith this in 
vieAv, and in this way, I prepared specimens of Ilieropus 
mielcmoleums, Glmtura pelagica^ and TrocMlus platgcercus, and 

28 ^ 
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present driwings of tlie same here to illustrate my meaning. 
A glance at tlie contour of Micropus will be sufficient to con- 
vince us that in general outline it is strikingly, indeed actually, 
far more like any one of our Swallows, as FTogue for instance. 
And, apart from the resemblance which its short antibraehiimi 
gives it to TrocliUus XXI Y. fig. 39), it has no other character 
upon this aspect of its body to support the view that any true 
relationship exists between it and the latter bird. Eor the 
rest, to my mind, shortness of the aiitibrachium amounts to 
nothing as an indication of affinity unless correlated with actual 
similarity of form in its details. Gli( 2 tura having a deeper 
Carina to its sternum than has the other Swift, Ilicropus^ it hears 
a somewhat more general resemblance to the body of a Humming- 
bird (fig. 39) than it otherwise would do, or as does Micropus ; 
but some of the smaller Petrels might hold an equal claim to 
affinity with Trocliilus were it based upon such data as this. 

Coming to a few of the true characters, we find the bill, the 
position of the commissure of the gape, the feet, and some other 
points widely different in a Swift froin what the corresponding 
characters are in a Huniming-hird ; and wlien Micropus is the 
Swift chosen for the comparison, the entire contov/r of its hodi/ 
differs from that of Trocliilus in all important particulars. 

Let us next examine the pterylography of these three birds, 
and see what it indicates in regard to their affinity. 

Xitzsch has presented us with fairly good figures of the 
pterylography of Cijpselus epics and Trocliilus moseJiffus (Pterjlog., 
ed. Sclater, pL iii. figs. IG-IO) ; but there are several points 
requiring elaboration in his account, while in other particulars 
his comparisons are deficient. 

Taking his figures and descriptions just as they stand, how- 
ever, and bringing into the discussion his figure Id on the same 
plate, of Mirundo urhicci^ we find that the pteryloses of the Swift 
and Swallow, so far as their heads are concerned, agree, with the 
exception that the Swift possesses those peculiar crescent-shaped 
apteria, one over each eye ; these are absent both in the Swallow 
and Humming-bird. 

But the Humming-birds have a median naked space of a 
spindle-shaped outline on the crowm, situated longitudinally, and 
between the eyes and the base of the superior mandible. Tliis 
is well marked in all species which I have thus far examined, 
and it was overlooked by Xitzsch; moreover, it is absent in 
the Swifts and Swallows. 
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On tlie tliroat of Swifts and Swallows the feathering covers 
the entire area, while in Humming-birds the median naked space 
of the neck is continued almost up to the base of the inferior 
mandible. 

Again, Isitzsch noticed the naked nape-space [see his figure] 
beneath the long cornua of the hyoid bone,” but could not deter- 
mine with precision ” whether or no it was a constant character 
for the pterjlography in the Trocliili, My investigations con- 
vince me that it is a constant character in them, and, further, 
that it is neter present in the Swift>s nor Swallows. If any one will 
take the trouble to pluck a Humming-bird and note, in the 
natural position of its head, that the back of the head comes 
very close to the body, ho will see at once how this naked space 
has come to be present there. 

The arrangement of the pteryhe upon the ventral aspects of 
all of these birds is more or less alike, being apparent modifica- 
tions of some Passerine type ; but not so with the spaces upon 
the dorsal aspects, for here we find that the true differences 
among them come in (compare Mtzsch’s figures). And we must 
remember that Mtzsch, in speaking of the pterylography of the 
Macrochires, was forced to admit that: — 'Mn this family I place 
the two genera O^pselus and Trochilm^ which, indeed, present 
Init little external similarity, but are very nearly allied in the 
structure of their wings” (p. 86). To the near alliance on 
account of the latter character we will revert later on. 

In the first part of this memoir I have attempted to point out 
such differences as exist between the pterylography of a Swift 
and a Swallow’, so it will not be necessary to enter so folly upon 
the details again here. Be it borne in mind, how’ever, that, 
upon this dorsal aspect of the two, in both the humeral tract 
crosses obliquely at a ^^oint opposite the middle of the humerus 
of the arm ; in Trochilus^ on the other hand, it is over the 
head of the humerus. Swifts and Swallows both possess a femoral 
tract ; whereas it is absent as a rule (and, for all that I know 
to the contrary, alw^ays) in the Hununing-hirds — certainly so in 
Trocliilus, 

In Swifts the “ spinal tract ” connects the capital area behind 
with the oil-gland, but just opposite the shoulder-joints bifur- 
cates 5 the bifurcations are as wide as the original tract, and 
after passing the middle of the back they converge again, and 
unite at a point over the anterior end of the sacrum. Thus ive 
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find a spindle-formed figure produced, wliicli is cliaracteristic of 
the Cypseli. 

In Swallows tlie fiifurcatioii does not take place until tlie 
s])iiial tract arriyes nearly at tlie middle of the back, and then the 
ends of the fork fiiil to ioiii the rumx)-traet below. 

Noav ill Hiiminiiig-birds, and I have examined a great many 
excellent specimens of them, the spinal tract ” is altogether 
different from this, for it consists of a very broad, lozenge-shaped 
figure, spreading out over nearly the entire dorsal region, being 
prolonged in a wide nuchal strip which merges with the capital 
area’^ anteriorly, while its lower angle rests upon the iiropygial 
gland, and laterally spreads over the feiuoral region. Mesially, 
and in the middle of this lozenge-shaped area, we have a short 
longitudinal naked strip, but not nearly so conspicuous as it 
is in the Swifts. 

Indeed, the pterjlography of a true O^pselus and Trochihis is 
as different in character as any two forms of birds can well be in 
this particular ; and if one, unprejudiced in mind, will look at 
plate iii. of Nitzsch’s work, there -will be seen a greater similarity 
between the dorsal tracts of Gi/pselus aptis and Gomcina ceplia^ 
loptera than between Gijpselas apiis and Trocliilm -moscliitus. 

We are already aware that, notwithstanding Swifts and 
Hiimiiiiiig-birds possess the same number of primaries and rec- 
trices, it rather conveys the impression that this is more a matter 
of chance, when tve find that they essentially dijftr in iliein ptenp 
lograplip and in the nnmljer of secondanles in their wings. 

For another external character in tlie Swiits, and a very 
excellent one, which I have failed to find elsewhere described, 
we must turn to the iutegiimeiits covering the pinion. Here we 
find tlie entire skin exclusive of the hornier Biirrounxliog this part 
of the iimh, and on both sides, of a deep hlack colour^ being pro- 
duced by a pigmenta-iy depo.sit in the skiji itself. This peculiar 
character is present both in Mlcropus and Ch^tura^ wliile it 
is entirely absent in Trocldhis. Swallows also lack this pig- 
mentary deposit in the skin on both surfiices of the pinion. 

To conclude this chapter, then, I will make a few comparisons 
between the external forms and characters of liieropiis — a true 
Swift—and Trochilus platj/cercns — a typical Hiimming-bird. 

So far as the general foi‘m of these two birds is concerned, a 
glance at PL XXIV. figs, 37 and'39, wdll be siifilcieut to convince 
any one that they are as different as thep ecm well be* 
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In tlie cliaracter of their heaJcs tliey are as widely different as 
any two types in the entire class Aves. 

Tiiej’ differ essentially in their pter^loses, and in tlie number 
of the secondaries. 

Their feet are radicallij different, quite as different, for instance; 
as are tlie feet of a Swift and a Sparrow-Hawk. 

The majority of these differences in these tivo types are ahsO“ 
Intel}’ of an ordinal rank (for Aves). 

And iio\T, before entering upon their internal structure, 
let me add here the ivell-kiiown fact that these birds also 
iliffer esientialhf in their hoMfs, their mode of nklrficationy 
and the manner of securing their food\ indeed, in all these 
portieuiars in their life history they are widely, very widely 
different. 


A critical Oomjjarison of the Feci or cd Limls of ceriain Cypseli 
and Trocliili. 

From time immemorial in Oriiithulogy the two main charac- 
ters upon 'wliicli systematists hare relied for retaining the 
Gifpseli and TroGliili in the same group of birds, as related forms, 
are the supposed similarity of the structure of their wings, and 
the fact that both possess an umiotched sternum. Finding that 
these hirtls widely disagree in so many vital, fundamental par- 
ticulars, it is !ny object to compare them very critically with 
respect to their wing-striictnre, and the present section will be 
(levoted to the results of my investigations in that direction. 
Sivallow's, as we know, possess a wing-structure very similar in 
organization to the Pas seres generally, so it will not be necessary 
to make many comparisons with them in the same connection. 
We have just seen lio-w essentially different the wing of Trochihis 
is from the wing of Micropiis^ so far as its external characters 
are concerned : to be sure they have a superhciai resemblance, as 
both have short humeri raid long pinions, but this I'csembiance 
gives way when we come to compare the parts in detail. 

First, then, let us exainiiie the method of attachment of the 
patagial muscles, surely a. character wliich has proved itself to 
be a useful one, and one eminently eonneeted with the Aving- 
structure in birds, be they SAvifts or Humming-birds. 'No\y Prof, 
(xarrod dissected a Humming-bird with the vieAv of ascertaining 
the point wiiicli concerns us liere, and he had a specimen of 
FatapOiia for investigation. Moreover lie made a drawing 
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of lii>s dissection of the parts in question, and it may he seen in 
iigiire 1, plate xxiv. of liis Collected Scieiitifie Memoirs.^ 

IVitli the exception of leaying off tlie lower extensor of the 
forearm, his drawing is correct, and from it we see that the 
tensor imtagii lonc/tts arises and is inserted pretty much as we 
find it ill most birds : but with respect to the tensor pcttac/ii 
hrevis a very niarhed departure is met with, for thab muscle is 
as prominent as any other in the arm, more so than the majority 
of them. It may be said to be somewhat pear-shaped in form, 
with its larger end at the origin at tlie slionldcr, while the smaller 
extremity becomes attached to a tendon wliieli passes directly 
over the upper surface of the extensor metac.arpi racUalis longior^ 
longitudinally. 

This tendon arises at the outer condyle of the humerns, and 
passes to the carpus for insertion, and is very well shown in 
GraiTod’s drawing of Fatagona^ 

I find it present in all the Trocliili, where, so far as I know, 
it constitutes a unique method of insertion for the tensor patagii 
hrevis, and to make it clearer I present a drawing of it for 
Trocliihis platycercus (PI. XXII. fig. 28). 

Since GfaiTod saw^ so clearly this very unusual insertion of the 
tensor paiagii hrevis in the Ilnmming-hirds, I am surprised 
beyond measure that he did not at once make careful comparisons 
with the Gypseli in this particular j had he done so, he would 
have found, as I have, that the mode of insertion of this muscle 
in those birds is entirelg different. In the first place tlie bodj^ 
of the muscle is comparatively much smaller; it is also of a very 
different form, being oblong and not pear-shaped ; finally it is not 
insert ed into any special tendon^ hiit directly upon a tendinous 
flrscia on the surface of the extensor metacarpi radudis longior, 
and its fibres, becoming slightly tendinoiis, run down with that 
muscle for insertion at the external condyle of tlie Iminems, 
In PI. XXII. fig. 29, I present a drawing made directly 
from my dissection of these parts in a specimen of Clia?tirra 
pelagiea. 

As both the Humming-birds and Swifts have short humeri 
(though “shortness’’ is not a character, I believe) and have 
developed a large tensor patagii h'evis (though “size” is not a 
character either, I believe) it might not unnaturally he expected 
that they should have this particular muscle short and fJtiek; 
but when we come to examine tlie truO' morphology, how vastly 
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different is it ! Quite as different, we may say in truth, as are 
the liumeri of these birds. 

The tensor jpatagii loiigtis in Clicetnra ^elagica has the usual 
origin and insertion that it has in so many of the Class. 

Cypseli and Trochili both possess all three gectoral muscles^ 
hut in such a form as Microims they are none of them unduly 
dereloped ; better so in Olimtnra ; while in the Trochili they are, 
comparatively speaking, enormously deTeloped. 

Owing to the entirely different shape of the hiiinerus in Swifts 
and I-Iiimining-hirds, the tendons of the pectorals make 
dissimilar insertions. Tor instance, the pectoralis major in 
Microgiis is inserted upon the entire palmar asj)eet of the large 
liook-like radial crest of the humerus of tlmt Swift ; but Trocliilus 
possessing no sucli process upon its liiimerus, the muscle is 
obliged to insert itself more or less upon the body of the bone, 
at a point which wmuld he considered as the base, upon the 
palmar side of a radial process did such a thing exist there. 

Now the feet oralis secimdus in JT/croju/s is inserted at the 
head of the humerus upon its anconal side, between the summit 
and radial crest or hook ; while in the Humming-bird this second 
pectoral sends its tendon across the bead of the bone, to be 
inserted at tlie distal margin of the pneumatic fossa. The 
insertion of the tliird pectoral in these two groups of birds is 
more similar. 

So here, again, we see that Swifts and Ilumming-birds are 
markedly different with respect to another class of muscles 'which 
make up, in part, the fundamental organization of their wing- 
structures. 

Among the essential characters of the wing we still have left 
the skeleton, but I hawe already published my view's and drawings 
in regard to that part of their economy elsewdiere (Pi^oc. ZooL 
Soc. 1SS5 and 1SS7). I have there shown conclusively that 
the humeri of Bwifts and Humming-birds are very differently 
formed bones indeed, and the reader has but to refer to the 
figures ill the papers to which I allude to be convinced upon 
this point. 

As I have elsewhere stated, the humerus in ILicro^;pus is a 
non-pneumatic bone as in the Swallows ; while all Huniming-hirds, 
so ffir as I have examined, have pneumatic humeri. Still 
my statement Proc. (ZooL Soc. 1887, p. 508) requires some 
modification, for since that was written I have found that the 
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liiiiiieri. ill Oliceiiira felagica are pEeiimafciCj but tlie bone is 
sliaped upon tlie same plan as the iimneriis of ILiGmj)us^ and the 
pneiDnatic foss(t< as iji Passeres, on the ulnar side. Prom 
what lias gone before, we now know that in general form^ and 
other particulars, Ilicropus is nearer the Swallows than is such 
a Sivift as Olimtura^ and this last fact, witli respect to the arm- 
bones, points still more strongly to the truth of such a state- 
ment. Even at this moment I am not acquainted with anj other 
bird ill tlie Class that lias the poneumatic fossa of its humerus 
situated on the radial side of the hone, as the Trocliili liaye. 
This ihet alone, and surely when taken in connection with the 
otherwise Tastly difterent form of the bone itself, is sufficient to 
show that ill their wing-structure Swifts and Humming-birds 
widely diiier. 

Further, in the papers above alluded to I have already- 
pointed out how in the bones of the antibracliiiim, in Tro^ 
cJdlus and Mierojnis^ the radius is actually bent to a bow in th© 
former, while it is as absolutely straight as any bone can be in 
the Swift. Tlie ulna, too, in these birds differs in its general 
form. 'Moreover, we find sesamoids present in the carpus of 
Ilimmiing-biials which do not exist in Cjpiseli, although, since 
ws’itmg iiij first memoir on this subject, I have found a sesamoid 
at the elbow in Ohceturci and ILioropus^ such as tlie Swalloivs have. 

Coining next to the carpo-metacarpus we find one great 
and prineipial difference, in addition to minor ones — in tlm Hum- 
ming-birds the middle mctacaipal in this compound bone is 
longer than the index metacarpal, the reverse condition obtain- 
ing among the SVvifts. This is enough to show that the hones 
are essentially unlike in their most important characteix The 
proximal pluilanx of the index finger is altogether a ditferently 
formed bone from the corresponding segment in the inanus 
of the Swift, as any one may see by a comparison either of the 
bones themselves or my drawings (P. Z. S. 1885, pL Ixi. figs. 3 
and 4,y). 

Ti) briefly recapitulate, then, the absolutely essential and 
fundamental characters in the wdng-striictnre of a Swift and a 
Hiuimiing-bird, I find that ; — 1. The parts markedly differ in 
their external characters, inasmuch as they do not possess the 
same number of secondary quill-feathers ; Swifts have a very 
peculiar pigmented (deep black) area of the sMn centrally located 
on both sides of the hand, -^’hile Trocliili have not; the ebaraeter 
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of the plumage is quite different; aud of the ^^Jmmeral 

tract m the pter^Iosis is different, being across the middle of 
the liiimeriis in Swifts, and oyerlying the head of the bone in 
Humming-birds. 2. The mode of insertion of muscles^ 

as well as the form and character of these muscles themselves, is 
altogether different in the two groups. 3. The method of inser- 
tion of the 2^&^^oral muscles is essentially different. 4. Through- 
out the entire skeleton of this limb, the individual bones in Swifts 
and Tliimming-birds differ widely in characters of the very highest 
import, both morphologically and in the position, absence, and 
presence of parts. 

All this being so, I am firmly convinced that were tiie minor 
details in structure in these two wings carefully worked out 
under the lens of a good microscope, they too, of necessity, would 
also be found to be at Tariance. Indeed, in intikiiig niy own 
dissections of the Trochili under a 2-mch objective I saw quite 
enough to fully confirm this suspicion. 

Finally, I must say, as 1 have already reoiarked in a previous 
paragraph, that heretofore too much stress has been laid upon 
the fact that both Cypseli and Trochili possess short humeri; 
and, further, to my mind, shortness, per se, dots nut constitute a 
valid character, for if it did, some very remarkable forms 'would 
surely be grouped together ! My painstaking labours upon the 
wing-structure of Swifts and Humming-birds convince me fully 
tliat, in so far as this part of their organization is concerned, 
there is little or no affinity at all. 


Hotes on the Anatomy of the Felvie Limh in certain 
Cypseli and Trochili. 

Having sltowm how’ innately different the win g-stiniet lire in 
Swdfts and Huiiiniing-birds really is, let us now^ take a look at 
their pelvic limbs. 

It will not be necessary to pass the external characters of these 
parts in re\'iew, as they are already -well known ; it wdil be suf- 
ficient to remark that the |)elyie limb of such a bird as Mieroims 
differs from the pelvic limb of a Trocliilns in all its more essential 
external characters. 

My investigations tend to confirm the statement of Pro- 
fessor G-arrod, that Humming-birds and the American Swifts 
Chceium pehyiea and Micropiis lack the accessory femoro- 
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eaiidaly tlie seiiiitendinosus, and tlie accessory semitendinosiis 
muscles from tlie group at tlie thigh 5 in other words, their formula 
is A. 

This from a physiological point of view would naturally he 
loohed for, as no members of these groups use their limbs for loco- 
iiiotory purposes ; and consequently these special muscles have 
long since been missing, or perhaps in neither of them have they 
ever been present. But to this matter I shall refer further on. 

Coming next to the flantar tendons^ I find the arraugemeiit in 
the Swifts at hand the same as describexl by Garrod for Qypselus 
alpimis (Coll. Sclent. Mem. ]i. 294); and as that has already 
been made clear to us, I need not quote it here ; but after having 
carefully prepared the foot of a specimen of Trocldhs plati/cerciis^ 
and bringing the limb under the lens of a powerful objective, 
w^hieh increased the size of this Humming-bird’s foot to that of a 
Crow, I was enabled at once to discover that the arrangement of 
the plantar tendons in these birds is very different from what 
obtains in the Cypseli ; in other words, in Trochilus these tendons 
are disposed very much as we find them in the Passeres, where the 
tendon of the flexor Io7ipis Jialhccis is distinct from that of the 
flexor perforans digiforim. It is just possible that in Hiiinming- 
birds a slight vinculum may connect the two, and although I 
could not quite satisfactorily demonstrate this minor point, yet 
I am inclined to think that such a vineuliiiii is present. 

I found the sciatic artery tlie main artery of tbe leg in both 
Cypseli and Trochili, but that is the usual arrangement for 
nearly all birds, wdiich w'eakens its importance as a distinctive 
cliaracter. 

As to the skeleton of this limb in these birds I have already 
contributed some work (P. Z. S. 1885, pp. 909-918), and little 
or nothing need be added here. Suffice it to say that morpho- 
logically the constitution of the pelvic limb, so far as its skeleton 
is concerned, is radically difierent in Cypseli and Troebili. A 
few points will be sufficient to convince any one of this fact, 
for in TrocMluSy for instance, we have a large patella present, a 
bone entirely missing in Micropns) in Trochilus we have the 
hypotarsial process of the tarso -metatarsus loth pierced and 
grooved for the passage of the tendons, whereas in Microims it 
simply exhibits one deep groove for that purpose ; finally, the foot 
in each case is widely different, for in Trochilus the joints of pes 
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stand 2, 3, 4, 5, wliile, as we know, in Mieropus they stand 2, 3, 
3 , 3 , 

As existing bh'ds are classified, and were two such forms as 
Micropm and Trochiliis classified upon the characters presented 
in their pelvic iiinhs alone, all I can say is, that to niy mind 
there should be no hesitation whatever in placing them in widely 
separated groups, notwithstanding the fact that the myological 
formula of the thigh-muscles is the same. For even when we 
come to examine these very muscles closely we soon discover 
that they are quite differeatln formed and disposed^ which should 
also be taken into consideration in face of the fact of the mere 
presence or absence of parts. 

For the rest, the limb in these two groups of birds to its 
very toe-joints is about as essentially difterent as are the limbs 
of an Ostrich and a Coot. 

On the Anatomy of the Head. 

"Were I asked to pick out any two forms of existing birds from 
any part oi the world which present us with the greatest 
number of fundamental difierences so far as the anatomy of 
the head is concerned, it would puzzle me, I think, to select 
two more diverse types than a true Swift and a Humming-bird. 
Indeed, from tip of beak to nape it is diflScuIt to find comparable 
characters that show any affinity of the forms in question at all. 
I have already j)ointed out above the very evident differences that 
are exhibited upon a comparison of the external characters of 
such a Swift as Micropus and any of the Trocliili ; while the 
principal difierences in the skulls of these birds have been already 
dwelt upon And^has the day yet arrived when difierences 
of the most manifest character in the skulls of birds are to be 
ignored in taxonomy, and set aside as of no value ? 

At the present time I have before me upwards of a hiindi’ed 
anatomical specimens of Trochili and a great many Swifts ; but 
for a brief remme of some of the distinctive cranial characters let 
us choose a specimen each of OlitBiura pdagica and TroeMlns 
mfus^ and see how they compare in these two types. *We find 
these characters to be as follow : — 


^ Proc. Zool. Soc. ISSo. 
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GJimtura. 

1. Superior miuKliblo wide and not, 
produced. 

2. Triangular openings between nasals 
and frontals, diTided by tbe pre- 
maxillary, 

o. Cranium aboTc smooth and 
rounded. 

4. Yomer truncated. 

5. AIa,xillo-palatines prominent and 
produced well backwards, tending 
to approach mesially. 

6. Postero-external angles of palatines 
produced as prominent processes. 

7. Palatine beads of pterygoids nearly 
meet mesially. 

8. Pars plana small and formed as in 
Swallows. 

9. Interorbital septum show's sereral 
Tacuities, and these are distinct from 
those on the posterior orbital wail. 

10. Mandible a wide V. without ranial 
vacuity. 


Trochilus. 

1. Superior mandible uarruw and 
usually twice as long as the head. 

2. No such openings present. 

3. Cranium above showing a deep, 
longitudinal groove for ends of 
liyoid. 

4. Vomer long and spinedike. 

5. Maxillo-palatliies not prominent, 
rounded, and wide apart. 

6. External margin of each palatine 
nearly straight, and no mufls 
present. 

7. Palatine heads of pterygoids widely 
separated mesially (and I have seen 
spceiineiis where they nnch^loscd to 
the palatines). 

8. Pars plana very large, and very 
different from the Swallows. 

0. Interorbital septum never shows 
but one vacuity, which merges with 
one that absorbs nearly all the 
posterior orbital wail. 

10. Mandible a long and extremely 
narrow' V, with ramal vacuity. 


Ill aliort, these skulls evidently belong to very different Orders 
of birds, and their differences upon a lateral Anew can be Avell 
a])preciated by examining and comparing figures 24 and 27 of 
Plate XXII. ; the Sniffc there figured, liGAA^ever, is Mlcpojpit^s^ but 
will answer just as Aveih 

Carefully comparing the brain in seA^eral specimens of IIiiiii- 
ming-birds of* different species, with the brains of Swifts and 
SAvalloAVH, I find that, although in all three groups the brain 
and its parts are strictly fashioned upon the true avian plan, in 
the Sw^ifts and SAvalioAvs its general and special form is far 
more alike than it is when we compare it Avith the brain in a 
TroeliUm. This aa^b might naturally have looked for, since 
the inner shape of the cranial casket in tlie Huiumiug-bircl is 
very different from the corresponding cavity in the Cypseli and 
Hiraiidines. 

Another structure which need not detain us long is the tmgue» 
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Tills organ is essentially alike in Swallows and Swifts ; wdiile, as 
we all know, in the Troeliili it is more as we find it in tlie Tfood- 
{}eckers, ind;-ecl very similar to those birds, for I find after 
careful microscopical examination tliat there is no truth in a 
statement still current that this long, slender tongue of Trochilm 
is a doiiliie-barrelied tube to suck honey -with, but these supposed 
hollow tubes contain the prolongations of trie eartilaginoiis parts 
of the glosso-hyal elements of the hyoidcau apparatus. 

With these few brief comparisons, wiiich, how'ever, are the 
ex])res.''ions of long and painstaking dissections upon the beads 
of tliese several forms, I may state that, so far as this part of the 
economy is concerned, Cypseli and Trochiii are wiiJehf different 
in all pariiculars, whereas Swifts show themselves to be hut 
highly modified Himndine birds. 

Mesunic of some of the IPoInis in the remainder of the 
Axial Skeleton, 

These I tvill tabulate in order to bring them into as bold 
lAiA as possible for direct comparison. In the Proe. ZooL Soc. 
18S5, I have already made some remarks upon the skeletons 
of Mlcropus melanoleuciis and Trochilus Alexamlri, Here, for 
vanelyk sake, we will take the Swift Glicetirra pelapim and 
Trochilus rifus : they are essentially and respectively lauch 
alike, at any rate the two first mentioned spetdes, but I do this in 
order to show that my iiixst comparisons still hold good for the 
proposed separate groups. 

CkcBfimt pelagiciu Trochilus riifiis, 

1. 12 earvicid vortt^biTC that are wllli- i- 13 cervical Yertebrie that are wilii- 

out free ribs : 13tb and Mtii ver- out free ribs ; only the 14lli vcrlebra 
tebrte possess irecly suspended ribs ; possesses Ireelv suspended ribs ; while 

%vliile ironi the Ibtli to the 19lh the loth, Idtii, and ITtli are tJie 

they are frwc doi'Aih, connecting only three free verlebne in tlie clor- 

witli the steriium by costal ribs. sal region which coniiccL with the 

stermini by costal ribs. The l8tli 
and 10th likewise do; but I here 
propose to consider these two latter 
ones as leading sacrahj as they evi- 
dently belong to that bone. This 
gives TrochiVi but theec true dorsal 
vctiehrce, quite as few as any other 
existing bird, and it is all they have. 

2. The last sacral vertebra is the 29th. 2. The last sacral vertebra is the 27th. 
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Qlmiiira felagica, 

3. The last caudal vertebra is the uotli. 

4. Pelvis uiucii as we find it in some 
Swallows ; leading sacral vertebra 
does not markedly project beyond 
ilia. 

5. Sternum uutouclied posteriorly ; 
possesses comparatively large costal 
processes ; small manubrium ; deep 
Carina ; which latter and the body arc 
alvjajfS riddled with largo vacuities. 

G. Os fureula a very broad U-sbaped 
one, witli lateral abutments at its 
heads, and with rudimentary hypo- 
deidium ; the bone harmoniously 
proportioned for the rest of the 
skeleton. 

7. Coracoids much of the same form 
as we find them in the Swallows. 


8. Blade of scapula neardy straight. 

9. G-eneral aspect of the body skele- 
ton, aside from the iiniiotched ster- 
num and rather deep keel to it, 
like the Hlnmcllnklce. 


Tro chillis rufm. 

3. The last caudal vertebra is the 32ncl. 

4. Pelvis peculiarly formed ; and two 
entire vertebne project beyond the 
ilia (the 18th and 19th). 

5. Sternum imnotchecl posteriorly ; 
very small costal processes ; no 
manubrium ; comparatively a much 
deeper carina; sternal body and 
keel never perforated by vacuities. 

6. Os fureula rather of a very broad 
Y-sbaped variety, with small lateral 
abutments at its heads, and with 
rudimentary liypocleidium, with 
the bone of hair-like dimensions as 
compared with others of the skele- 
ton. 

7. Coracoids very peculiar, as the 
tendinal canal is closed by bone, 
and the shaft perforated by a large 
foramen below it. Totally unlike 
the bone in the Cyp&elL 

8. Blade of scapula bent at a marked 
angle at its posterior exti-emity. 

9. General aspect of the body skeleton 
has no exact counterpart among 
living birds, that the writer has as 
yet ever met with. 


Now a few words as to what tlie above table shows : first, it is 
evident that the spinal column of Swifts and Iliiminmg-birds is 
fundamentally different, both in the number and arrangement 
of the vertebrte. It should, bowmver, be stated that upon going 
over a large nuinbor of epeeimens, I find that it is the IStli 
vertebra that first connects with the sternum by costal ribs, and 
not the 16th as stated in ray first contribution of 1885. This 
gives the Trochiii 3 true dorsals, which is as sniall a number 
as any existing bird possesses ; I found the same number in a 
Californian Condor. Cypseli possess 5 true dorsal vertebra. 

Some excellent characters, no doubt, are to be obtained from 
any bird’s sternum, but the more I look into it the more I am 
convinced that the facility . with which 'we can say sternum 
2-notched, sternum unnotched, sternum d-notclied (as the case 
may be) has almost proved a detriment to avian taxonomy, for, 



STI'DIESi OF THE ?uACEOCITIEES. 


S'79 


lieiiig satisfied witli that (taken in eounection witli a few other 
stilient elairactors), very often the rest of the bird’s economy 
has not been examined nor even taken into consideration at all 
lYlij the pehis has not proved an equally valuable character 
ill the list of classihcatory characters, is simply because the 
sjstematist carmot so readily say pelvis 2-iLoteIied, pelvis iin- 
notclied, and so on. Yet the pelves of birds, when carefully 
compared, offer fully as good distinctive characters for taxo- 
nomic purposes as tlie sternnni. I have already pointed out the 
fact that tiie pelvis of a Trocliilus is as different from the pelvis 
of a Cypsd'us as any two birds' pelves can well be. Eiirther, their 
sterna, wlieu we really take all their characters into eoiisidera- 
tion, apart from the fact that both happen to be iiniiotelicd, are 
very diiferently fashioned bones. Both are iiiinotclied, to be 
sure, — blit so are the sterna of some Petrels ! Were the fact that 
the sterna of both Cypseli and Troehili are nnr.otclied of aoy signi- 
'iicance, so far as affinity is concerned, then surely the remainder of 
the organization in tliese birds would be more or less in Iiarmony, 
and not at tlie widest variance, as is the case ! What I mean by tins 
is easily shown in the shoulder-girdles of the two types in tpestion : 
thus, the coracoid of a is a very uniqiiely-formed bone 

(P. Z. S. 1SS5, pi. lx. iig. 5), and very different from the great 
majority of birds. In the Swifts the coracoid is like that of the 
Swallows. Again, the scapula in Troeliilus is unlike the corre- 
sponding bone ill a Swift : consequently, this being the case, I 
attach little or no importance, so far as affinity is concerned, 
to the fact that their fiirculm happen to possess some marked 
resemblance. For ive well know* that this latter compoiieiit of 
the girdle is that w'Mch becomes modilied in accordance with 
tfie iiiglit of its owner, while the coracoid can be far better 
relied upon for any affinity it may show* as a character amongst 
forms more or less related. Swifts are birds of long-sustained 
flight, Himiming-birds are great fliers, and so are Albatrosses ; and 
were we to increase in size the os fiireula of a Swift and a Iliim- 
ining-bircl to the size of tlie bone in an Albatross, we should be 
surprised to find how miieli they resemble each other. 

Seeing now* howr very different the thoracic and pelvic, or 
really the trunk- skeletons of Swifts and Humming-birds aetiially 
are, let us next examine into some of the organs and viscera 
which they enedose. 

EIHH. JOUEN. — ZOOnoaX, YOL. XX. 20 
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The Heart ami Carotids^ Trachea^ Viseej'a^ 

Gypseli as a rule possess but a single carotid, the left one ; 
Professor G-arrod, however, discovered that Gijpseloides proved 
an exception to this. In Olioitura I found but one, which Avas 
disposed along the anterior aspect of the neck in the most usual 
manner; while in 2‘Licro‘j)Us melanoleacus the loft carotid, here 
also the only one present, takes on a peculiar course, for being 
so far over to the left, it passes up to the front of the neck 
obliquely, and completely outside the protection of the muscles 
and the hypoqjhysial canal of the vertebrae. 

Past the middle point of the neck, however, it enters between 
the muscles to the aforesaid canal, and then follows the usual 
course to the head. 

Swifts do not possess a heart of any unusual dimensions; hut 
Humming-birds, on the other hand, have a heart quite as uiipro- 
portionately large for their size as are the feet of these, the other- 
wise pygmies of the Class. They too have but one carotid, so 
fa 3 ‘ as I have examined, the left one alone being represented. 

MacG-illivray, in Audubon’s ‘Birds of North America,’ imdei" 
the latter’s account of Trocldlm colubris, presents us with a very 
good description of the trachea in a Plumming-hird. He says of 
it that “ The trachea is 9 tw'elfths long, being thus remarkably 
short on account of its bifurcating very high on the neck, for if it 
Avere to divide at the usual place, or just anteriorly to the base of 
the heart, it would be twelfths longer. In this resqject it differs 
from that of all other birds examined, with the exception of the 
Eoseate Bpoonbill {Flatalea cijaja\ the trachea of which is in so 
far similar. The bronchi are exactly inch in length. Until 
the bifurcation, the trachea passes along the right side, after- 
wards directly in front. There are 50 rings to the fork ; and 
each bronchus has 34 rings. The breadth of the trachea at the 
upper part is scarcely more than | tAvelftlj, and at the lower part 
considerably less. It is much flattened, and the rings are very 
narrow, cartilaginous, and placed widely apart. The broncdiiai 
rings are similar, and differ from those of most birds in being 
complete. The two bronchi lie in contact for 2 twelfths at the 
upper part, being connected by a common membrane, Tiie lateral 
muscles are extremely slender. The last ring of the trachea is 
four times the breadth of the rest, and has on each side a large 
but not very prominent mass of muscular fibres, inserted into the 
first bronchial ring. This mass does not seem to be divisible 
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into four distinct mtisc-les, but rather to resemble that of the Ely- 
cateliers, altlioiigh nothing certain can be stated on this point.’® 
My oiTii investigations upon other species than T, coluhris go 
towards establishing in the main this admirable description of a 
Teiy painstaking anatomist, for whom I have always entertained 
the highest regard hotli for his character and liis work. It is 
needless to add that such a trachea, the counteiyart of which is 
seen only in the Spoonbill, is sudiciently far removed from the 
form iz assun.ms in the Cjpseli to satisfy tlie most sceptical as 
to airv affinity on that point ! In Swifts it dosh* bifurcate at the 
usual place it possesses but two pairs of muscles (the lateral 
ones, and those that go to the sternum), and in all other points 
is widely and fund ament ally at variance with the windpipe and 
broiiclii of tlieTroehili. 

Careful as MacG-illivray's account is, however, he neglected 
to mention one very important diderence, so far as these parts 
are concerned in the birds under consideration, and that is, the 
Trochili constitute one of those rare groups which lack the pair 
of sterno-trcwlieales iimseles ; I carefully searched for them in 
several species of Humming-birds, but failed to find them, and 
am quite convinced they do not exist. 

If the reader will kindly turn to figure 33 of Plate XXIII. 
illustrating this memoir, he will find my drawing of the trachea 
of a Humming-bird, and in figure 35 the position it occupies in 
the thorax and neck with respect to the other organs. 

Indeed, in figures 35 and S6 I have drawn the bodies of a 
Humming-bird and a Swift, after having carefully removed the 
pectoral muscles and sternum, in order to show this very thing. 
A glance at these two figures will be sufficient to satisfy any one 
as to the remarkable difibrence they present. In the Humming® 
b'ird, we are struck at once by the position of the trachea ^ the 
direct course of the left carotid, the emrmoiss hearty and the fact 
that the low position of the liver conceals from our sight all the 
other viscera harboured in the abdominal cavity. Here, as in 
most birds, the right lobe of the liver is the larger of the two, 
which in the Humming-bird, as we see, curls round the apex of the 
heart (more so in T. plaijjcercus), modelling itself to that extre- 
mity of it. Still more at variance, as compared with the Swift, 
is the dlf/esiive tract of a Humming-bird, for, so far as I am fami- 
liar with the morphology of the group, in none of them do I know 
of a species which possesses, as compared with the size of its 
intestines, so exceedingly small a stomach 1 This organ, together 

29 ^ 
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witli the relatively large iutestiiie, with, too, its bulbous cloaca, I 
have represented in -figure 3d. 

Swifts possess a stomach, both in position and general form, 
very much like the Swallows, and, as we now know, iiotiiiiig 
at all like the Trochili. True, neither Cypseli nor Trochili pos- 
sess intestinal creca ; bub does tins mean anything ivheii no other 
two organs in the bodies of these birds have any resemblance to 
each other whatever, so far as afllnity is concerned ? Look at 
them in the figures ; are there many birds in tlie Class more 
widely separated in this respect than these Swifts and Hiiiiiiniug- 
birds ? 

Upon laying open the stomach of a specimen of Micrajms 
melanohuGiiSf 1 found it packed full of insects ; but, what is more 
important, anatomically speaking, I discovered it to be lined 
with a tough, corneous, inner coat, which was lifted out entire^ 
by simply using very gentle traction, with a pair of dissecting- 
forceps. The stomach of the Humming-bird was also full of the 
tiniest Coleoptera imaginable, which were very interesting to 
study under a two-inch objective attached to my Beck’s binocular 
microscope, and I wondered as I did so -whether all these tiny 
New-Mexicaii beetles w^ere kno\Yn to science. 

‘ Apart from the fact, then, that Cypseli and Trochili agree in 
certain luiinerieal and negative characters a single carotid, 
and no ca?ca,” dangerous facts sometimes 1), these birds are hy 
no means related, so far as the organs we have just been iixve>s- 
tigating are concerned. 

Having now passed in review' the characters of a PasBerine 
bird {Anipelis eedrorum')^ and gone very carefully over the 
osteology of certain Trogons, and even yet more tlioi'oiighly 
over the structure of many (Japrimnlgi^ S-wallows, Swifts, and 
Humming-birds, I believe, as my views have teen slowly for- 
mulating during my painstaking dissections, that I am now in 
a position to reconsider what I have already published up)on 
the classification of tlie Maoboohibes, as well as to present the 
conclusions at w'hieb I have now^ arrived, aided as I have been 
by all this recent research. Before doing this, how^ever, I desire 
to present in a few paragraphs the results of my investigations 
upon two specimens of T. OaUiope^ nestlings only a day or tw^o 
old, and for which I am indebted to the generosity of Mr. F. 
Stephens, of San Bernardino, California, who sent them to 
me to be used in the present connection. One of these little 
fellows I drew, life-size, and it will he found figured on PL XXIII. 
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fig, 32, wMcli gives its external cliaracters sufficiently well to ol 3 viate 
tlie necessity of a special description. Among the most interest- 
ing of these features is the wonderfully short beak in this 
iiestiing, as compared with the long slender one of the adult. 

Buj^plementarif Notes 07i Oypseloides niger and Kyctidromiis 
albicollis, var. Merrilii. 

As this paper is passing through the press I am able to add a 
few words upon the structure of these two birds — the Black Swift 
and MerrilFs Parauc|ue. This affords me particular satisfaction, 
for inasmuch as ereiT species of American (/. e. Lmited States) 
Swallow (seven in all) is anatomically described in this memoir, 
I can add that I liave similarly examined and compeared every 
species of Capriiniilgine (except A. caroUnensls) and Cypseline 
bird. I am indebted to iny friend Professor ISTewtou, F.ii.S., of 
Cambridge, for the specimens of Ci/jyseloides^ which were collected 
for him on my behalf in Jamaica by Mr. G. A. Waddiogton. 
The specimens of N^ctidi'onnis are from Teias, 'where they were 
procured on the lower Eio G-rande by two of my collectors. 

Externally Cijpseloides niger has a more Swallow-like app^ear- 
ance than either Mtcro^us or Chcefum. This no doubt is due to 
the structure of the tail and feet, 'which have a more passerine 
appearance than is seen in JT. inelanoleimiSi and still more so 
than in C. -pelagica or O. Vauxi, IN'evertlieless Cgg^selokles is a 
Swift, with the pterylograpliy of the order as gi\’en above. It 
also exhibits the peculiar black p)igmentatiou on the palmar 
aspects of its pinions, altlioiigli the skin there is not quite so 
dark as in other ISTorth- American Cypseli. The tarsal and pedal 
integuments are skinny, but plainly show a scutellate definition. 
The hind toe is somewhat elevated, though distinctly posterior 
in position. In general form the plucked body presents the 
appearance of the nude body of a Cli(stura rather than of Micro- 
pus^ which is more compressed in shape. 

Myologically, this Sw'ift agrees with otliers already described, 
the p)atagial muscles, the muscles of the thigh, and thorax being 
almost identical with those of G> pelagica. 

Upon opening the abdominal cavity we find that in these 
p3art3 also Cgpseloules agrees with all true Swifts. The stomach 
is notably large, and only oveiiapp>ed by the lobes of the liver 
above, in all these respects differing widely from the corre- 
sponding organs in any existing Humming-bird, 
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111 the anatomy of its air-passa.ges, its heart and vascular 
system, this Blac*h Swift is like-Nvise typically Cypseliiie. 

Coming to the skeleton, 1 hud Oi/pscloides in its osteology 
agrees in the main witli the group of birds to which it natiirallj' 
belongs j that is, it is essentially a Swift so far as this part of 
its organization seems to indicate j nevertheless, in several 
p)articiilars it has a skeleton nearer the Swallows than has either 
Microjnis or CJiadura. It has, for instance, the interorbital 
sepliim much as we dncl it in the Hiriindinidm generally, and a 
large sesamoid at the elbow, as in Sivallows. But, what is still 
more significant, it has the vacuities, one on each side of the 
posteiior mid-end of the premaxillary above, just beyond the 
frontal region, filled in by a thin coiitiiuious layer of bone — 
agreeing in this particular respect witli the Barn-Swallow ((7. 
erijtdiTorjmter'). Chjineloldes^ moreover, has its external narial 
apertures more circumscidbed, or, in other words, more as w^e find 
them in ecTtaiii Hirundines (see figures 22 and 23, Plate XXI.). 

Having compared the skeleton of Myctldromii% albicoUis 
var. Merrilli with the skeletons of the other Caprimnlgine 
birds of the TJ.S. avifaima wdiich I have described on former 
occasions^ I fijid that it agrees more nearly with the American 
Whip-po< .r-wili (jbitrostomns vocr/erns) than with any other. 
Osteologicaliv, however, it may be found to agree still more 
closety with the “ Chuck- wilfs- widow ” (A. carol inensls), ])nt as 
yet I have not hud the opportunity of comparing it with that 
bird. 

The entire order of the Capeimulgi stands much in. need of 
thorough revision, and extensive researches into vstructiire will 
be required before we can know much of tlic true rehiliuii- 
ships and propter classification. I am convinced that, so far as 
the United-States forms of this group of birds are concerned, there 
are certainly two very well-defined subfamilies of the Ckqjvl- 
mulf/idce. Erom what we know of their external characters, and 
from what I have shown of them wTdely different internal 
structures, these might readily be eharaeterized as tiie sub- 
families Anirostomince and CJwrdeilincc — the former to contain 
the genera Antrostomns^ ^IialcmioptiluH, and Al/ctldromiis ; the 
latter the genus Gliordeiles. 

We have but to compare the skull of HuttalFs Poor- will (P. 
WttMalU^ Plate XX.) with the skull of Cliordeiles aci^tv^ennu 
var. tewensis (P. Z. S, 1S85, pi. lix.) to be convinced rif the wide 
difierenees which exist in this part of the skeleton in tliese t^vo 
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very distinct kinds of Goatsuckers, and this, as yve now know, is 
sustained by other parts of the structure of tlie birds in question. 
Ill this eoiiiieetioii, however, I may add that I have recently 
examined a nearly adult specimen of Ohor chiles virginiamis^ 
kindly procured for me by Dr. W. S. Strode of Bernadotte, 
Illinois. In this I find that the maxillo-palatines do not meet in 
the median line, but are pressed close against the sides of the 
vomer on each side. This latter hone is bifurcated behind, and 
into the fork the antero-median point of the palatines is wedged. 
The TOiner comes iveil forwnrd, anteriorly, where it is bluntly 
pointed and thicker than it is behind. It is only in the immature 
bird that these true relations can be studied, for in all species of 
this genus, as they attain to maturity, these several hones indis- 
tingnishahly fuse, and present tiie appearance shown in the basal 
view of the skull of Qliordeiles aciifipemiis var. teccensis (P. Z. S. 
1SS5, pi. lix. hg. I), where, hotvever, the vomer is not quite 
correctly indicated, for the lines designated by Yo go to the 
mesial fused portion of the p>alatines, and not to the vomer, 
which ill that skull is co- ossified with the maxillo-palatines, and 
only its niediau line and anterior apex are seen. 

Anatomical Notes the Nestling Troehiliis, 
a dccg or two old. 

Pirst, I remove the delicate skin from the specimen's head, 
and note that the ends of the hijoiclean apparatus have not 
proceeded beyond the posterior area of the parietal region, and 
that, altliougii the tongue is short, still it shows well tlie embryonic 
condition of the two giosso-hyoidean rods which become so long 
ill the adult Humming-bird. 

The nasal hones lap rather high up on the frontal region, and 
mesially meet the backward-extending limb of the premaxillary 
for their entire borders, thus leaving no vacuity in this locality, 
as is to be seen in the postero-cnlmenar space of the superior 
aspect of the upper mandible in an adult Cgj)sehis, 

In size, the lacrgmal bones are exceeding small, and I am in- 
clined to think that were ive able to define tlieir sutural bounda- 
ries in the skull of the adult, we should find that tiiey contribute 
but a meagre share to the vide expanse of bone in the pars plana 
of the mature Trochilus. 

At the base of the skull we note that the tiny palatines, the 
jiigals, quadrato-jiigals, and even pterygoids are now considerably 
ossified; and that the latter elements are separated at their 
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palatine lieacls quite as mueli in proportion as we find tlieiii in 
adult slviilis. 

The and mancUhle are also largely formed in 

bone, more especially tlieir tips and baekwarcl-extending limbs. 

Eeiiioviiig tb,e sldn from tlic back, I carefully count tlie ver- 
tebrae of the column two oi-* three times, distiuguisliiug 35 seg- 
ments, from wliieli wo may judge that 3 rortebra-' are incor- 
porated in tlie 2 >^/gost?/Ie of tlie adult. 

Without ail}" difficulty whatever, and by the aid of a 2-incli 
objective, I clearly make out the arrangement of the muscles of 
the fore limb, and distinctly perceive the iendon into which the 
tensor patagii brevis is inserted. Even still better can be seen 
the muscles of the thigh, where the biceps seems to arise by a 
double head from the pelvis, but otherwise the inyological for- 
inula here is the same as I stated it tibove for the adult Trocliilus. 
The plantar tendons also confirm all that is recorded in a pre- 
ceding paragraph. 

Coming next to the sfermm, I find that even at this tender 
age the posterior margin of the body of the bone is rounded and 
unnotchecl. Six costal ribs articulate, on cither side, with a 
“costal border.” 

At the side of the neck in this specimen the oesophagus was 
much distended by a small spider and two small beetles ; but I 
believe that tins represents food that the little bird had not 
sivallowed at the time of its death, and that naturally no enlarge- 
ment taJees place in t]3e cesopliagiis at the point in question. 

We note that the hifiireatioii of the traehca is situated fully 
halfwa}" up the nock towards the throat iii this nestling, so that 
if the upper moiety of the anterior cervical region happens to be 
covered with the huger at the time of microscopical examina- 
tion, one is momentarily impressed with the notion that the 
bird has two ti*achece, so unusual is this arrangeineiit in the Class 
Aves. 

Upon opening the thorax and abdomen, it disclosed the fact 
that the sferno-Iaierales muscles of the trachea are not present, 
and I am inclined to believe that Trochili do not possess them. 
Further, we find the heart is in about the same position and 
relative size as it is in the adult j but the lobes of the liver are 
proportionately iiiiieli smaller, so much so that we can easily 
examine the intestines aiul stomach below' their liiuder borders 
without disturbing them, which is not possible in tlie adult. 

On the other hand, the stomach is proportionately much larger 
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in this nestling than it is in the parent bird (to be o£ any use, it 
could scarcely be of a relative size), and in the present case 
was crammed full of insects, 

CoiS'CLUSTOJs'S. 

Before touching upon the real object of the present memoir 
as stated in its title, in those my diial conclusions, I will briefly 
allude to wdiat may be gathered from my investigations as set 
forth ill the earlier sections of this paper, touching the inoi'pho- 
logy of representatives of certain outlying groups totheMACiio- 
CHiEEs. At the outset, believiiig it would be an advantage to 
pass ill review the structure of a suitable and average Osciniiie 
bird, I chose AmjwUs cedroruni for reasons already fiili}^ stated; 
and, in addition to the advantage of having its structural charac- 
ters before us in the present connection, my brief account of 
its anatomy, it is to be hoped, ivill prove useful in other par- 
ticulars, mure espeoially in throwing some light upon its own. 
pjrohable relations to the Clamatorial birds and the Hinm- 
(Unes* 

It is believed that the account tends to show that struc- 
turally Amjjells presents no special aflinity with the Swallows, 
while in some respects it links the Mesomjodian birds with 
the Oscines, tlioiigli nearly all its entire organization points to 
its more intimate relations with the latter group. 

Judging from osteological premisses alone, it is very evident 
that such forms as Trogon ‘pxielUt and T, mexictnins. can claim 
no special relationship with tlie TrocliiJi^ while, on the other 
hand, I consider that their affinity with the Caprimiilgi is also 
very remote. Eurther than this their kinship at present con- 
cerns us not, as it does not espiecially bear upon the work in 
hand : nor, even wove I so disposed, would I hazard an opinion 
in any such direction, until I had fulh^ investigated the struc- 
ture of other birds specimens of which, up to the present time, 
ifc has not been my good fortune to possess, nor, in many 
instances, even to see. How" much Cuckoo stock they possess 
in their economy is another point which can only be settled, 
if ever, by exlio/iistive researches into the anatomy of the more 
aberrant Ciieiiliiie types ; it is more probable that they, the 
Trogons, came up through some such tribe as the latter, than 
through any other with which I am acquainted. 

Still, and to hold this end of the thread for a moment 
longer, it is difficult to see any near relationship between such 
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a bird as Trogon iniella and Geococcyco californiamis for instance. 
Surely tliere must be a gap of no mean width wlien we come 
to push tliein in that direction. Not long ago I published 
(Proc. Zool. Soc. for 1887) some contributions to the anatomy 
of G-eococcyx^ wherein, in my conclusions, I pointed out what 
appeared to be the correct classification of the United States 
Cuckoos, supporting Garrod’s original suggestion of placing the 
true Cuckoos and Ground- Cuckoos in separate subfamilies. Still 
inaiiitaiuiiig, as I do, this opinion, I am free to confess that 
I consider the subfamilies to be thus represented onarJceiUy 
distinct, to say the least of it. For instance, how close to such a 
bird as Coccyziis minor may Geococcyx be ? Notwithstanding 
the zjgodaetyle foot in the latter (a character sometimes of 
uncertain meaning), I have always entertained the notion that 
some day we may see an affinity between Geococcyx and the Da- 
celonincB, as in Dacelo giganiea ; or, carrying it a little further, 
a certain IdnsMp Avith tlie Galhuliclw^ more particularly tliose 
which possess the two carotid arteries and the myological 
formula A . XY. But here, again, the proper material has never 
yet been at my disposal. 

Since the appearance of my^ first contribution to the present 
subject (P. Z. B. 1885), nothing has arisen in the course of 
my more extended researches Avhich has in any way modified 
my original opinion in regard to the Caprimiilgine birds, nor 
have I anything to add to what I hare already stated in tlie body 
of the present memoir. They constitute the first group which I 
propose to remove from tlie old Order PicABin^, and for them I 
create a separate Order, the OAPitiMULCfi, first alluded to in iny 
previous paper, to contain all the true Caprimiilgine birds of the 
world, including such types as Steatorms, Dodaryus, ^yotJieles, 
JD/cfidromtts, WyctihiuSf Dsaliirus, and others. 

These birds have their nearest kin in the Owls, and they have 
no special affinity with the Cy|)seli, much less with the Trochili. 
With our present knowledge of their structure, these Gaprimiil- 
gine forms may easily be relegated AAlthin this Order to their 
proper family and subfamily positions, and in a way, too, I think, 
that would meet the approval of all, as it would be based entirely 
upon the structural characteristics of the several and respective 
types, the best and only guide in such matters. 

Coming now to the M.irundmidm, I see in these fissirostral 
Osciniiie Passeres a group of birds, which, although they still possess 
in 'their organization a majority of the structural characters of 



STUDIES OE THE MACBOCHIBES. 


3S9 


the original Passerine stock, have long since deviated from tlie 
latter. They are true Passeres considerably modified, wliicli 
iiiodificatious ill several instances may be traced to the adoption of 
new habits, and are really physiological adaptation>s of structure. 

For instance, tliroiigli ages of time they no doubt have gradually 
attained their increase of size in the gape, which enables them 
to take insect pre}" upon the wing with greater certainty and 
ease, and at the present time constitutes one of their best 
distiuetional cliaracters. 

Whatever may be tlie physical principle involved that seems 
to demand a brevity of the bracliium to suit their -flight, we cer- 
tainly can now perceive that a proportional shortening of the 
liLiraerns is going on. Their flight, however, is not of such a 
vigorous nature as yet to demand much increase in the size of 
their pectoral muscles, and the consequent deepening of the cariiia 
of the sternimifor their due attachment, nor the imnutched body 
of that bone to afford a more stable surface for the origin of 
those muscles. But witli the present configuration of the coun- 
tries they inhabit, and where their food is now to be had in 
abundance, no doubt they will long retain their present habits, 
and consequently their present structural organization. 

Suqipose, bowei er, at some time in the world's history', ages ago, 
there were certain large areas inhabited by the original Hiriindme 
stock, sufficiently diflerentiated from the existing Passerine types, 
in which from some cause there was a diminished supply of 
natural food — the insects which they had been aceiistoiiied to take 
on the wing. This Avoiild at once seem to demand in the organi- 
zation of the Swallows an increased raj)iiUt^ of fit in order 

to secure for themselves and them young sufficient food during 
the course of the dayu It would also lead, perliaps, to an increase 
ill the size of the mouth, that this food migiit be captured with 
greater certainty, Phirtlier, they would probably be obliged to 
remain longer upon the wing. Continued for a sufficient length 
of time, such causes would be sure to work structural changes 
iu the economy of these birds, and modifications would in con- 
sequence follow iu their wing-striictiirc\ in the size and strength 
of their pectoral muscles, with an increase of the bony surface 
of the sternum, both in body aocl carina, from which these latter 
muscles arise ; and fi'iialiy, among certain other minor cdianges, 
we might find in consequence of the last-named requirement a 
suppression of parts in ihefeei and certain muscles of ihe jieJviG 
Umhy as the owners would now rarely perch or walk. 
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And this is the way, I suspect, that certain forms wliicli wc 
now see in oiir modern Swifts were differentiated from tlie early 
Hiriindine stock. That this occurred early in the chapter of 
ayian life-history, for the wmrlcl is old, may be coiiject’iired 
from the fact that Cjpseli :are now quite cosmopolitan birds, 
and, moreover, have many representatives among them which 
present highly specialized organization. Even at the present 
time, liowever, we yet have forms that struetiirally are nearer 
the Swallows than others of the same group. To instance tins, 
we ha,ve hut to glance at twm such birds as 3£icro;pus mela- 
noleucus and Olmrkrrfi felaglca^ in the first of which we still find 
the general Swallow-like form of the body, the average depth of 
the Carina of the sternum, the non-pneumatic lunnerus, and other 
points, all of which are far more Gypselino in character in the 
latter bird. OliczHura^ too, agreeing with other spine-tail Swifts, 
shows its greater fixedness of characters in the very structures 
which gives it its name, for the spines which terminatG its roc- 
trices are useful to the bird, yet can only have been developed 
through ages of time. When ^ve come to examine the still more 
Swallow-like Swifts, Hemif rogue for example, and its allicvS, I am 
sure shall meet with other points in tlieir anatomy wdiich will 
lend support to this view of the origin of these types. 

In the present memoir I have, by extensive and careful eoin- 
parative investigations into structure, attempted to point out 
Ikuv entirely diiferent these Swifts arc from the Iliunming- 
birds, a group with which they have long been associJiied, to 
my mind upon veiy meagre claims. During the course of my 
jmestmt researches I have showm that Oypseli dltler from 
Trochili, (1) in their habits; (2) in their nidi (icat ion ; (3) in 
the method of securing their food ; (4) in all their external 
eliaracters, and markedly in tlicir external form; (5) In. their 
pterylosis ; ((>) fmula.mentally in their skeletons ; (7) every strut*-- 
tiire in their heads is as widely at variance as any two forms 
of birds in the Class; (8) in their wing-structures ; (0) in their 
pelvic limbs; (10) in their respiratory apparatus; (11) in their 
visceral anatomy ; and (12) in their digestive BYsteim Those 
two groups have been associated togetlier upon an entirely ialse 
system of classification, which assumed first, tluit they arc alike 
in their wing-structure — a resembia^uce wliicli I have sliown to 
be purely suiierfwial ; seconding that they both have an iiimotclied 
sternum, altliougli physiological laxv demands it, and wlicn asso- 
ciated -with an entire organization that widely diliers from that 
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of another form which may liappcn to possess an uiiiiotclicd 
steriiLim, it means iiotliiug so far as affinity is concerned. This 
becomes the more evident when the sterna theiiiBelves arc 
fashioned upon essentially dittei'ent plans, as is the ease in tlie 
Ojpseli and Tro chili. 

Truly related organizations 7ieL^er exhibit such an array of iii- 
luirmonioiisly associated sets of morphological characters. And 
it is to the detriineut of comparative anatomy, and all we may hope 
to effect hy it, to summon to our aid such characters as short- 
ness ” (in the case of the homeri), as presence or “ absence ” of 
parts (as intestinal ciucfe), and other matters of purely physical or 
arithmetical interest, iiiiloss there can be shown in connection 
therewith actual similarity in form and arratigeiiumt of 2)arts. 

Now in my first memoir (Proc. ZooL Soc. 1885) upon this 
subject, I proposed that in the Passcres the Cypseli should bo 
placed next to the Ilirmidlnidce ; for convinced, as I was, of their 
relationship, I for the moment did not take into account the 
artiOeial boundary lines of orders, genera, and what not, demanded 
on tlie part of systomatists, simx^ly having in niy mind (after 
working many weeks over their several structures) their affiiiifcieSj 
and not how the}?' really oiiglit to figure in print. 

Evidently this will not do, and we must assign tliem some 
position iii the system which they^ can occupy with propriety in 
ornithological works, even if it does a little violence to the delicate 
and intricate kiusliips, which the morphologist can so often see 
with ills mind’s eye, bub which sometimes look so startling in 
type. 

Tliere is but one way at present open to us to effect this, and 
that is, all the true Swifts in the world must have a group or an 
order created for tlicm, as the order Crpsimx, which I now pro- 
pose for their reception. This Order, were it represented hy a 
circle, would be found just outside theenormoins Passerine circle, 
but tangent to a ])oint in its periphery opposite the Swallows, 
whicdi latter are to bo found just over the line of the arc. 

For the TnoaitiLi I have already proposed a separate order in 
a former communication, and am to-day more convinced than 
ever of the corrcctuess of that proposal, 

The time may arrive when we shall see more clearly the rela- 
tionship to other groups of birds of these markedly modified and 
highly interesting little forms, but in the meantime a very great 
amount of painstaking dissections upon avian types will have 
to be successfully undertaken. Agreeing with the Psittaci in this 
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particular, I am iaciincd to believe that tlie order TimoiLiLt will 
bo fotiiid to bo an unusually well-circuiuscribed one, coiitainiiij;* 
upwards of 500 species, to represent it. 

Since completing tbe main part of tliis paper, and especially 
since closing tlie list o£ acknowledguieiits at its commence mo iit, 
I have received many kind letters relative to tlie work from 
fellow labourers" in tlie same fields, and in some cases valuable 
material for comparison. 

Cliief among these it gives me great pleasure to thank Professor 
W. K. Parker, P.E.S,, for many timely hints upon avian reia- 
tioiisliips, and for his ready encouragement of my work during 
the time it has been in progress. 1 am grateful, too, to Sir 
Edward Neivton, O.M.Gr., formerly of the Colonial Oiliec, of 
Kingston, Jamaica, for his efforts to secure mo speciinoiis of 
Memiprof/ne zonatii -^ ; to Lieut. Edgar A. Mearns, of the 
Medical Corps of the EnitecI States Army, for specimens of 
Humming-birds from Arizona \ to Mr. Eobert Eidgwa-y fer 
liaving directed that the entire collection of birds in alcohol at 
the Smithsonian Institution should be gone over with the view 
of iilling up gaps in my desiderata, although at that time it was 
found that no specimens iii alcohol of the Macroebiros were in. 
the collections of that Institution ; and finally, to h ir. E. Stephens, 
of San Bei'iiardino, California, for the loan of many valuable slenia 
of American Trochili, from his private collections. 


EXPLANATION OP THE PLATIilS. 

(All the figures in the Plates were drawn by the Authui'* fwin the spceiinoiw.) 

P1.ATE XVII. 

Tlie pterylosis of Aiiipdis cedmrum. 

Pig. 1. a. Ventral aspect, h. Domd aspect. Cousklonibly roduced. 

2, Muscles of tlie palagiiiiu of the right wing in Awpelia calfornm, seen 
upon the outer aspect, and X 2. fp. /, tensor putagii longus; 6, 
tensor patagii brevis; c//. p, dermo-teiisor patagii ; d, deltoid; /, 
triceps; h, biceps; e. vl r. I, extensor metacarpi radialis longus; A 
humerus; ii, ulna. 

o. Right lateral view of the skull of Tpra-mma mHicalis, (J; lilb-sike. 
I, the free lacryioal bone. 

4. Bame view of the skull of Ampel'is mlrovim, life-siise : Ictiers tlic 

same. 

5. Same view of the skull of Hcspcrookhla life-size. 
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Fig. C>. Under view of the sliull of AmjwUs Gcdronirti, c? ; X 2. 'pinx, pre- 
maxillary ; msc, p, maxillo-paLatiiie ; pars plana ; pi, pterygoid; 
jf!; jugal; q, quadrate; 8, foramen for vagus nerve; 9, for tlie 
liypoglossal nerve ; i, c, for the internal carotid ; cq.j, quadrato-jugm , 
CU; Eustachian tube ; qd, palatine ; nix, maxillary ; v, vomer. 

PuATK xvni. 

-Fig. 7. Pel\ds of AmqjcUs cedrorum, X 2 ; dorsal aspect. 

8. Basal view of the skull of Troyon yaexkanu^, X 2; the mandible re- 
moved. Lettering as in the j)reccdiug Plates, with n. s, nasal septum ; 
calls attention to the basipterygoid process of the right side. 

1), Anterior aspect of the hody of Antrodonfm vov if erics, to show the 
ptcrylosis. Somewhat reduced. 

10. The same, shown from behind. 


Pl.\te XIX. 

-Fig. 11. Superior aspect of the skull of Trogon mcxhcanics ; life-size, with 
mandiblo removed. 

12. Ventral or anterior aspect of the sternum of the same species ; life- 
size. 

13. Bight lateral view of tlie skeleton of the same; life-size, with the ribs 
of the left side removed. 

14. Dorsal aspect of the pelvis of tlio same ; natural size. 


Plate XX. 

Fig. 15. Left lateral view of tlie skull of PhahmoqAilus NnttaiU, X 2. Collected 
by the author at Fort Wingate, N. Mexico. Lettering of the parts as 
on Plate XVII. 

10. The same skull seen from above, X 2 ; mandible removed. 

17. The same skull viewed upon its basal aspect ; mandible removed; X 2. 


Plate XXI. 

Fig. 18, Bight lateral view of the skull of a specimen of Progne sichk^ 5-i X 
Lettering of the part,s as before. 

19. The same bIuiII seen from above, X 2; mandible j'cmovcd. 

20. Tlio same skull viewed upon basal aspect-, X 2; mandiblo removed. 

21. Basal aspect of tlic skull of CJiclklou crglhrogaster, (f , x 2 ; mandible 
removed. 

22. Superior view of the skull of Micropics tnelamhueus, J j X 2 ; man- 
dible removed : and letters as before. This drawing is maxlo from 

the same skull as the one from which I drew the basal view in a 
ibrmer memoir on the Macrochires (P.Z. S. 1885, p. 899, fig. D). 

23. (Superior view of the skull of Chelidon crglhrigasfet', cj', X 2; man- 
dible I’emoved *. loiters as before. Tliis is the upper rim of the skull 

shown in figure 21 ; and x directs attention to the thinning of the bone 
in the triangular area on either side, between the nasal, frontal, and 
premaxillary ; in the Swift (fig. 22) this entire triangular area becomes 
completely perforate. 
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VhX’VK XX] L 

lai.i'raj vii‘.\v of Mic of Aj‘t(‘t'(>/nis •iuvfidKilvneaK, cjf J X 

of |KU'(w at:! bi.'fore. MMiis k llie t^amc !S])eciuu'n iVoni whicJi 
] cirrw I.I 10 hat-’a] viaw in a, foi'incr nienioir on il»o Mavyochiret^ (lA ?j. 
iS.So, ]». StHJ, |">). 

'JA. laUa'a,! 'vicnv (x ii) ol’ tin', sKtiil of 'I'ifchi/clucfd. c!t- 

of [cn'lH a.f-i befora, 

“Xk iSu jH'innr V iv'W ( X 2)<*rt'lic slviill oT l\u‘hij\'lnrtit fhah(siihui, cS', ui.'iudibkt 
rciu(iv<'<L ^i’his n-nn’c and (I,a;u!*e iJr? rafor to the .saino wpcttimon IVoiii 
U'bioh T (lixw l.hc iigurc in lu^- bsrmcH* memoir (lAZ. iS. 1885, p. SiJO, 
iiij;. K). 

"^7. laJrrai, viow of Uio Kkull n.nd iiiandilj.le of l.'rochilid^ adult 

(■{ ; X i. 8snUo leiiuriu^fj;' a.s belbro. 

t!y. Onl/Or aMp(M*i, of {.be nniselo.s ol' Mie rig’bl. a.rni in TroohUus ■plaljfcvrrus. 
Autry in ueli (‘nlar,^’e('L (.riceps ; /'/x l.onsor paitigii brevis; /, 
tensor ]>:ilagii long'us ; r. 1 , 1 . t\ /, extensor ni(?l.uearpi radiaiis longns ; 
a. tciulou to (,he tensor {latagii brevis. 

lib. Oidm* a, spent, ui’ i.he muscles ol* ibo right arm in ('htff/ura paldffitv. 
!iilnlarg'eil rather more than twice. Ijottering' same as in lig. 28. 
Criiis lignrc and the bust wtji'o drawn ])y the autlior directly from lii.s 
own dissections. 


VhATE XXII r. 

Fig, J)(l. Vet\ia'ail nspeid. of the jjulvis of 2fk‘ro/)ns X 2. 

hi. Vbmiral aK|>oct of the pelvis of 'ProchUm^ ru/ut^f X dX 

d2. Ilight, laterid. view, life-si/.e, of a day-or-two-old ncstiing ol 'Ivftrhli'us 
C(lllhq)€, 

do. Anterior aspect of tlm t radiea of TtvehUidf^ X -ll,. 

dl. Digest 1 VC tiavct of Tm^kUiiii plafpcervui^^ X 2D 

d5. Anterior aspect ot Tm-hllm CdUhrpei alhdl, with the cliesd.-widl and 
otliex* parts removed to show the relative sir.e and ^wsition of organs, 
I, 0 , lei'fc carotid ; i/, heart ; /% P right lobe t>f liver ; /. left. iol,>o of 
liver. X 2.i. 

bib &inie view atid similai* disBoetion, of Mkmpm [mHmntleiWiw. X, 
stomach, witlx other lettering as in lignre 35, Somewhat enlarged. 

■ Plate XXIV. 

Pig. S7. Left lateral view of a pinched spccinien of Miuro-pm nidanoleuvn&. 

38. The same of Chdm'ci pdagica. 

30. The same of Trochilus ])ldPgocrciis. 

These arc all Hfe-eize figures of male birds obtained by careful contour traces 
directly from the bodies of the specimens, and arc not intendexl to show any 
part of the pterylograx>hy. 
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Descriptions of fourteen new Species of Shells. 

By G-. B. SowBEET, E.L.S., 

[Read 20tb. December, 1888.] 

(P&ATE XXV.) 

Plecteotoma (Manoelia) Beionad, sp. nov. (PL XXV. 
figs. 14j 15.) 

Testa elongata, anguste turritaj pailide fulva^ transversim obscurissime 
fiisco multi-lineata ; anfractns 9, convexi, spiraliter iniiiutissime deiisissime 
striati, longitudiualiter costati, sutura impressa sejuneti ; anfractus ultimus 
parviusculus, ieviter convexus, costis 10 elevatis Isevigatis munitnsj ad 
basin acnminatns^ vix prodiictus ; apertura obloiiga, mediocriter iata^ 
utrinqiie angustior ; columella rectiuscula j labrum arciiatum, postice paulo 
sinuatum. 

Long. 20, maj. diam. 6 iniilim. j* apert, long. 74 j maj. lat. 2| millim. 

Sah. Hongkong. 

This species somewhat resembles an elongated form of the 
British P. nehula^ but is considerably larger, and distinguishable 
by a very long and turreted spire. The sliell is apparently 
smooth, and the very fine spiral striee can only be seen through a 
lens. The longitudinal ribs are rounded and smooth. Only one 
perfect specimen was brought by Dr. Hiingerford from Hongkong, 

Oliva BtJLowi, sp. nov. (PL XXY. fig. 3.) 

Testa siibcylindraceo-fusiformis, lutea, obscure griseo nebulata, antice 
eonspicue rufo-fusco flammata; spira acuminata; anfractiis 7; plaiiato 
declives, griseo-fusco obscure fasciati, sutura canaliculata sejuneti *, anfractus 
ultimus supra medium obscure angulatus, infra medium fiamrais riifo-fiiscis 
obliquis peculiariter pictiis; columella rectiuscula, Z-pMcata, basi eontorta, 
albo callosa, iniisulcata ; apertura modica, antice paulo latior, iiitus albida ; 
labrum fcrc rectum, ieviter eomplanatum. 

Long. 32, maj. diam, 13 millim. 

Sah, Hew Britain. 

This shell resembles O. emieator (Meusch.) in form, but the 
colouring is very peculiar and characteristic, with conspicuous 
reddish-brown flames only on the lower part of the body-whorl. 
The type specimen is in the collection of Mr, Carl Billow in 
Berlin, and is the largest I have seen ; the smallest is about 
20 millim., and the average length is about 26 millim. 

Mitea EOEM'OSENsrs, sp. nov. (Pi. XXV. figs. 4, 5.) 

Testa fusiformis, fusea, albo-fasciata ; spira elongata, acuta ; anfractfss II, 
Ieviter coiivexi, sutura impressa sejuneti, albo imifasciati, primi 8“9 
iongitudinaliter costellati, spiraliter multisulcati, delude spiraliter striati, 
hand costellati ; anfractus ultimus spiram subsequans, rotunde con- 

LINN. JOUEN.— KOOLOaX, TOL. XX. 30 
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vexiiSa fascia alba supra ct infra iiiedimii ornatiis, infra mcdiiiiii viilcle 
contractus, in caiula brcvi desracnsj spiriditer lirsitns ; eoliiiiK'lla c|uiiiqiiC” 
plicataj apertiira iiitus aihida ; labnim crassiusciiluiM, buve, nigro-fiiaeo 
limbatiim . 

Long. 50, maj. diam. 16 millim. ^ apert. long. 24, lat. 4}v iiiilLim. 

Hal?. Iislaiicl of Formosa. 

A species LelongiEg to the Turriciila ” section, soinewbat 
resemblmg Jjf. ccifra^ but with, the whorls more rounded and the 
body-whoii much shorter iu pimportion to the spire, rounded in 
the middle and contracted at the base. Three specimens from 
the Island o£ Formosa, all similarly marked, and differing but 
little inform. 

Motba eectjeta, sp- noY. (PL XXY. fig. 7.) 

Testa fusiformis, alba, fusco-maculata; spira aciitissima, mucronata, 
siibgradataj anfractiis 10, superne angulati, deiiide le?issime coiivcxi, 
longitiidinaliter costati ; costis luimerosis, Isevigatis, rotimdatis, ad anguliim 
tuberciilatis, iiiterstitiis transversim sulcatisj anfvactus ultiimis spiram 
leviter superans, infra medium multo et abnipte attenuatus, in cauda 
recurvata desineiis ; columella sinuosa, quinque-plicata, superne tiibcrculo 
albo rotundato munita; apcrtura ionga, antice angustata, intus fusco- 
maculata j labrum arciiatum, tenue, pellucidum. 

Long. 16, maj. diam. 6 millim. 

Hob. Mauritius (F. de Mobillarcl). 

A very pretty little species, with a prolonged recurved canal. 
The longitudinal ribs are neatly tubcrcled a.t- tlio suturo, the 
interstices transversely grooved, and the tiir.reted spire produced 
and attormated towards the apex. TIio brown blotches are for 
the most part arranged in two zones above and below'’ tlie middle 
of the body -whorl. 

Mitiia Smitiii, sp. nov. (PL XXV. fig. C.) 

Testa eiongato-fiisiformis, albida, liilvo fuscoque s|)arsim faseiata ct 
maciilata; spira aciitissima, nmcronata, subgradata ; anfractiis 11, coii- 
vexiiiseiili, longitiidinalitcr costellati ; costcllis uiuiicrosLssiinis, angiistis, 
coxifertis, rotimdatis, imvigatis, juxta suturam tubcrculatis, inaterstitiis hand 
striatis ,■ anfractiis ultimus spiram mquaus, supra ct infra fascia iialiitic fidva 
fusco niacidata pieta, zona media albida, infra medium attemaitus, 
spiraliter siikatiis et granulatus, in cauda recurvata desmens ; coliimelk 
leviter sinuosa, triplicata, plicis crassiusciilis ; apertura Ionga, angusta. 

Long. 16, maj. diara. 5 miilira. 

If ah* Mauritius (F de BoHllard)* 

Another elegant little specieB, iu several respects similar to the 
last, but much narrower and more cylindrical in form ; the ribs 
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miieli closer^ aad the interstices not grooved. The colouring and 
form of tlie apex, as well as of the canal, are curiously similar, as 
also the beading at the top of the ribs, 

Othlitm (BiROSiaA) Hathesi, sp. nov, (PL XXV. figs. 1, 2.) 

Testa elongata, angustata, albida, polita, utrinque rostrata, postice 
atteniiata, antice subtruncato-acuminata, extremitatibus acutiusciilis, 
lateribiis leviter eoiivexis ; apertura medio aiigustissima, postice paulo 
iatior, antice dilatata ; columella couvexa, nitidissima, labrum incrassatum, 
leviter siuiiosum. 

Long. 34, maj. diam, 7 millim, ; apert. maj. iat. 2-|, min. vix 1 millim. 

Hah. Ex mouth G-ulf, W. Australia (Ji AT. Haynes). 

A graceful species allied to O. PJdlippinarum^ but larger and 
differing in form. 

The specimens are nearly white, being fonnd attached to a 
very liaiidsoaie white species of Ilelitodes^ which is also probably 
new to science, and of which Mr. Haynes collected several 
specimens in the above-named locality, one of which he presented 
to the Xatural History Museum at South Kensington. The 
colour of 0 millim is probably determined by that of the place of 
attachment, as is the case with several well-known species which 
occur on West-Iiidian G-orgonim, so that should specimens be 
found attached to MelUodes ocliracea (of which Mr, Haynes found 
several in the same locality) they wmuld probably be of an orange 
colour. Hitherto, however, they have only been found on the 
white species. 

TiiocHirs (iHFUHDiBirLxrM:) baccatus, sp, nov. (Pi. XXV. 

figs. 8, 9.) 

Testa breviter conica, late umbilicata, liiteo-albida, nigro fuscoqiie 
puiieiata ; aiifractiis 6, convexiusculi, spiralitei* striati et graiiiilis gem- 
niiiliformibus uigro-fuscis, fulvis et albidis qiiiiiquescriatim dispositis 
instruct i ; aiifractus ultimus ad peripheriam aiigulatiis, infra piauato- 
convexus, iiris (), aiigiistis, pamm elcvatis, fuscoarticiilatis oruatas ; apertura 
obliqiia j columella oblique rectiiiscula. 

Alt. 12, maj. diam. 14 ittillim, 

H(ib. Mauritius. 

A pretty little species, regularly and exquisitely spotted and 
beaded. 

ThALOTIA WlLKIiE, sp. uov. (PL XXV. figs. 10, 11.) 

Testa conica, data, giisea, albo fuscoque maculata et strigata^ apice 
fuscoj anfractus pianato-declives, ad suturam imdulatim angulati, 
spiraiiter multi-iirati, liris rugosis, hie illic irregulariter noduiosis; an- 
fractus iiltimus iuferne angiilatus ad basin levissiiuc convexus, aiigiis- 

30 ^' 
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tissiiiie iiiiibilicatiis, spiraliter liratiis, liris 8 (lira minima iiitei*i'Ciiient:e) 
rugosinsculis ; coluinelia lewtci* isinuata^ Imvigata ; apcriora siilxirmclrata^ 
intiis argcntca. 

Ait. 19 , maj. cliam. 15 iBiilhii. 

A single specimen, locality imlmown. 

Ama.thika imbbioata, sp. nov. (PL XXV. figs. 12, 13.) 

Testa eloiigato-siibtrigona,iii0eqinlatera, sordide alba^ utriiiqiie angulata, 
postice iiiciiiTata ; dorso leviter concavo, laminis nigosis transversis partiin 
tubiilosis sculpto, margine siiiistrali bicarinato, dexti’ali imicariiiato, 
lateribiis corrugatis, dextra concava, sinistra plaimlata ; apice miimtissiiiio ; 
apertura oblonga, antice qnadrata, postice rotundata. 

Long 13, iiiaj. diam, niaj. alt. 5 millim. 

Sah. Mauritius. 

This species differs from the type {Amatliina trimrimtct) in 
seTerai particulars. Of the tbi*ee keels, two are close togetlser 
on the left dorsal margin, and the broad space between these and 
the right keel is curiously laminated and corrugated. A single 
specimen of this interesting shell has been sent me from Mauritius 
by M. V. de Eobillard. 

CocHLOSTYLA (Axika) Gloykei, sp. noY. (PL XXV. figs. 10, 
17.) 

Testa globoso-depressa, imperforata, solidiuseiiia, nigro-fiisea, ad apicem 
pallida, epidermide albida hydropbana, in strigis obliquis et fasciis trans- 
versis dispositis pulcbemme ornata ; spira convexa, apicc obtusa ; an- 
fractiis 6, conrexiuscnli, lente accrescentcs, oblique striati, sutura iinprcssa 
sejuBcti; anfractus iiltimus sidiiiiflatiis ad periplieriam obscinissime 
angulatus, snperne et iiiferne convexus ; columella brerissiiiui, albida, 
oblique recta 5 apertura parviiiscula, transverse oblonga, leviter aremafa, 
ubiqiie siibiequaiiter lata, intiis purpurea ; labriim arcuatiim, tcimiter 
refieximi, leviter complanatum, purj)ureum, fnsco limbatnm. 

Maj. diaiii. 33, alt. 24 ndllinu; apert. long. 15, lat. 6 milliin. 

MfS. Philippine Islands. 

A single specimen, in perfect condition, o£ this interesting 
shell is in the collection of Mr. C. P. Gloyne. The wliitisli 
diaphanous epidermis in oMiqiie streaks and transverse bands 
reliewes the plain dark-brown colour of the shell, which, though 
not particularly reiiiarkahle in form, differs considerably from its 
congeners. 

Oeyhaliohs MacAkdeewi, sp. noY. (PL XXV. fig. 18.) 

Testa elongata, griseo-Mva, fusco zonata et strigata, Me iilic nigro 
radiataj apice obtusiuseula, griseo-Hlaceaj anfractus 8|, regulariter 
accreseentes, coiivexiiisculi, longitudinaiiter leviter striati, sutura impressa 



NEW SPECIES OP SHELLS. 


399 


sejuncti, lineis 3 vix coiispieuis fuseo alboque articiiktia (in aiifr. post™ 
penult* evanidis) spiraliter notati ; anfractus iiltimiis spiram siibaeqiiaiis, 
rotuiide eonvexiis^ zona supra griseo-fulva, media et infra fusca ; columella 
fere recta, tenmcula, intiis griseo-lilacea, extiis nigra 5 apertura seiniovalis, 
intus lilacea 5 peristoma simplex, band reflexurn, vix iiicrassatimij nigro 
limbatiim, margine colinnellari callo nigro late interne siiffiiso intlnto. 

Long. 7 O 5 maj. dkm. 30 millim, ; apert. long. 28, maj. lat. 16 millim. 

II ah. Santiago de Cou, Peru. 

Tliis species, of wliieli I liave only seen a single specimen, is 
similar in form to 0. Bensoni, but it has no spiral sculpture and 
tbe colouring consists principally of light brown zones witli a 
few longitudinal streaks of brown and black ; tlie articulated 
painting is very sliglit, and is only to be seen on tbe upper 
wboiis. 

Pectitnoijliis crebeelibatxjs, sp. nov. (PI. XXV. fig. 20.) 

Testa transverse ovata, crassa, snbsequilateralis, albida, fuseo bic iilic 
sparsim maculata et fasciata, costis eirc. 30, parum elevatis; et liris 
nuiiierosissiniis angustissimis radiata, striis eoncentncis caneellata, mimi- 
tissime graiiulata ; umbones prominentcs ; area ligamcnti recta angiistius- 
cula, mediocriter loiiga ; latere antico rotunde arcuato, postico angulato 5 
marge dorsalis posticus declivis ; cardine arcuato, deiitibus numerosis 
divergeutibiis instructo, pagina interne alba, postice fuseo tincta. 

Long. 35, umbonis marg. 31 miliim. 

II ah. Moreton Bay, Australia. 

Eesembling Fectimczdus migiilattiB in form, but quite diftereiitly 
sculptured. It is densely radiately ridged tlirougbout and 
sculptured with niiniite transverse strim, wliicli give a roiigb 
granular cliaracter to tbe surface. The epidemivS remaining on 
the margin of tbe shell is velvety. 

Ceassatelxa jaeonica, sp. nov. (PL XXV. fig. 19.) 

' Testa ovato-trigona, crassa, inaequilateralis, fulva, fuseo radiata, eon- 
eentrice irregulariter striata ; umbones acuti, approximati ; area dorsalis 
utrinque mediocriter excavata ; latere antico rotunde arcuato^ postico bi~ 
angulato ; margo dorsalis posticus recto-declivis ; pagina interna carnea, 
impressiones musculares fulvo imbutm. 

Long. 32, iimbonis marg. 27 millim. 

Mah- Japan. 

A very distinct species, though presenting no very prominent 
cbaracters. The style of radiation is common to many of the 
Crassatellw^ but tbe rough irregular striation in plane of the 
ordinary concentric grooves is peculiar. 
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CliATAaELLA MIKIMI, sp. IIOV. (R. XX Y. 511,22.) 

Testa parva, an)a ; tuba ioiigitiidiiuilitcr compvessa, sipertiira levitcr 
refiexa, baud fimbriata ; valva dextra kta, planulata, extiis concentiice 
irregulariter riigata, iiitiis argeiitea, margo dorsalis fere reetus, veiitralis 
valde arc'uatiis. 

Valvse^ iimbonis marg, 7 , antero-post. lOiiiillim. 

Hah. Maaritius (FI de BoUllard). 

This small Mauritian species is certainly distinct from the 
Maltese €. a^^ierta, hnt it is impossible to say whether the speci- 
mens are full-grown or not, I have seen four specimens differing 
hnt little in size, two of which are in the Xatioiial Collection at 
South Kensington, 


DESORIPTIOX OF PLATE XXV. 


Pig. 1, 2. Ovukwi Haj/nesl, p. 307. 

3. Oliva MUotvly p. 395. 

4, 5. 3fltra formosensis, p. 395. 

e, p. 30(>. 

7. fccurvap p. 396. 

8, 9. Tfoclms haccaimi p. 397. 
10, 11. ThdoUa WUMce.,^, 397. 
12, 13. Amcdhina mbricatcif 
p. 398. 

14, 15. Pleuroloma Brion<^i p. 395. 


Fig. 16, 17. Cochlostyia Gloynek 
p. 398. 

18. OrfhaUv.im MxivAndrewii 

p. 398. 

19. CfcimdeUfi^ japoniva, 

p. 390. , 

20 . Peekmcmlus crebrelim^ 

tnSi p. 390. 

21, 22. CUivmicUa rnimmet. 
p. 400. 


On some iinreeorded Parasitic Acaii found in Great Britain. 

By A. B. Michabb, P.L.S,, P.Z.S., P.E.M.8. 

[Read 7tb February, 1880.] 

(Plate XXVI.) 

I spEXT the simimer of 1888 in Berhysbirc, near Cliatsworth : 
the cold and wet season, however, rendered ordinary o’pen-aii* 
collecting very fruitless ; I therefore took the opportunity of ob- 
taining all the wild mammals which I could obtain alive, or iiniiie- 
diately after death, with a view to see wdietlier I could iiiid any 
unknown forms of parasitic Acari, My search was re'wardcd 
by finding the three sjDecies recorded in this paper, -wMeli, 
I believe, were not previously known. The M‘^oco^7te$ adds 
another to this curious genus, which was founded by Claparede, 
and of which there was' only one species known previously ; both 
are parasites of the mouse and rat tribe ; they are strictly ecto- 





SOME PA.BA.SITIC AGAJil. 


4i01 


parasitic, living among tJio hairs, and they are frirnishccl witlitlio 
most remarkable apparatus for ^K^lding these hairs, to which tlio 
females of the present species cling so tenaciously tluxt the grasp 
is often not relaxed even in death. The species now doseribod is 
very iinicli smaller than that previously known. 

The second species is a Bi/mhiote$, one of the Sarcoptidjn, and 
is a parasite of the hedgehog. I regret that I was not able to 
find the male of this species ; but I only had one hedgehog, the 
parasites were extremely few upon it, and these few were most 
difficult to catch, running up and down the quills of the hedge- 
hog and about betAveen them with groat rapidity. 

The third species, which is veiy minute, does not appear to fit 
satisfactorily into any known genus ; I liavo therefore been forced 
to institute a genus, G-oniomems,^^ for it ; the species will of 
course serve as a type for the genus ; it would be too soon to 
attempt to define the latter accurately in any other manner, 
particularly as the present species is so extremely minute as to 
render detailed obsetnmtions of it most difficult. 

Myocoptjss tenax, n. sp. (PL XXVI. figs. 1-7.) 

Male. Temalo. 


mm. mm. 

Length about : T5 *20 to *27 

Breadth' about *11 TO 

Length of 1st and 2nd legs, without the 

claws, about *06 *06 

Length of claw of 2nd leg *08 *02 

Length of 3rd leg, without claw ...... *01i *01 

Length of claw of 3rd leg *03 *02 


The colour and texture in both sexes is very similar to that of 
the only other known species of the genus, viz. Jf. 
except as mentioned below. 

Mrde. — Diamond-shaped, the division between the cephalothorax 
and abdomen well marked by a nearly straight transverse line, 
the body being slightly constricted at this point. Outline of 
cephalothorax slightly and irregularly undulated ; tliat of the 
abdomen on each side convex anteriorly, then concave, and again 
convex posteriorly. The abdomen is not divided posteriorly into 
two pointed projections as inM* musctdimiB, but comes to a single 
central bhintish point. On each side of this point is a square 
projection, from each of the two outer corners of winch springs a 
very long and powerful hair. Thus there are two pairs of these 
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hairs instead of one pair, as in, IL mmenUmcs, Those hairs arc 
nearly as long as the whole Iciigih of tlie body; botli |)airs curve 
upwards at first, and then run backward and outward ; but the 
pair near the centre are much the straighter. There are two 
other much smaller hairs springing from each of the square pro- 
jections. There are two large hairs on each side of the body, one 
a little in front of, and one a little behind, the constriction between 
cephalo thorax and abdomen ; the liinder is considerably the larger. 
There is a pair of large hairs on the dorsum of the cepluilothorax, 
and several smaller pairs on that of the abdomen. Tlie claws of 
the first twai pairs of legs are extremely long, very slightly curved, 
and rod~like. The legs of the fourth pair, altlioagli of the same 
general form as in J£ muscttlimis^ are very mucdi smaller in pro- 
portion, they do not project behind the body, and are scarcely 
thicker than those of the first and second pairs ; they are much 
shorter and narrower than those of the third pair, which extend 
considerably further back than the body. Each tarsus of the 
fourth pair bears a long flexible hair and a short stout spike still 
nearer to the tip. On the inside of the flattened edaw of each 
third leg, at the proximal end of the claw, is a curved chitinous 
process projecting inward, and a similar process is found on the 
preceding joint. There are several pairs of long hairs on the 
ventral surface, and a pair of stout spines behind the penis. 

The Temale, — The female diifers from Jf. miisauUnm more 
than the male does. The abdomen of tlie present species is almost 
cylindrical, although somewhat flattened dorsoweiitrally ; it is 
slightly smaller at the ends tliaii in the middle, but is without 
tlie highly flattened form and the lateral angular projections found 
in the other species. TI,jc whole abdomen is covered by strong, 
slightly irregular transverse wrinkles or ridges ,* these a/ro slightly 
rough, but are not set with the well-marked and regular points 
found on those of the female of Jf. mmeulmm. Tiio lengtii of 
the abdomen varies greatly in different specimens, or more pro- 
bably in the same specimens at different times ; there is usually 
one egg matured at a time, and as it is very long, it probably 
elongates the extensile abdomen as it grows, and other cireum- 
stances will probably produce temporary variations in the length 
of the abdomeii. The variation in the length of the female noticed 
in the measurements arises almost entirely from the abdomen. 
The creature usually holds the hair of the mouse with the third 
and fourth claws, and keeps the rostrum sharply inclined down- 
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wardj wliile tlie abdomeii is somewhat raised ; thus tlie creature 
has the appearance of possessing caput, thorax, and abdomen. 
The abdomen, has two yerjlong hairs at its hinder end, and there 
are two smaller, but still large, hairs on the lateral edge between 
the second and third legs ; and two on the cephalo thorax, as in the 
other species, besides two sparse longitudinal rows of smaller 
hairs on both divisions of the body. The first and second legs 
are like those of the male, but the claws are shorter. The third 
and fourth legs resemble the third p)air of the male, but the claws 
again are shorter, hut, on the other hand, they are broader. 
These great liolding-claw^s in this species are much wider in pro- 
portion than those of Jf. museiilimts ; indeed, their breadth is 
very remarkable. On the ventral surface the epimera of the first 
pair of legs join in the median line and are prolonged by a short 
sternum (so-called) ; those of the second pair of legs are forked 
at their distal ends. Posterior to these, and alm.ost touching those 
of the third pair, are twm conspicuous chitinoiis pieces of rather 
more than halfia-cireie shape with their outer corners slightly 
prolonged ; the chitinoiis pieces protect the vulva, ■which lies 
between the third and fourth pairs of legs. 

The Nymplu—The nymph is very similar in form to the male, 
but without the square posterior projections ; there is only one 
pair of large hairs posteriorly. The fourth pair of legs are similar 
to the third, as in the ‘female. The constriction between cephalo- 
thorax and abdomen is very marked. Neitber pair of legs are 
nearly so long as the third pair of the male. 

The Larva* — Almost diamond- shaped j of course there are not 
any fourth legs, but the third pair are placed near the posterior 
end of the body, giving a very singular appearance. Otherwise 
the larva resembles the nymph. Both differ considerably from 
those of ilf. miiscaVmus. 

Habitat. Parasitic upon the field-vole (Arvieola agrestis). 


Symbiotes tripilis, n. sp, (PL XXVI. fig. 8.) Female. 

mm. 

Length about ‘33 

Breadth about *26 

Length of legs : 1st and 2nd pairs about ........ *15 

3i*cl pair about *06 

4th pair about ‘03 

Length of longest hair on 3rd tarsus about *70 


on hind m argin of body about *40 
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This species is closely allied to tlie Glwriopes seiifems, var. 
hyenm of Megiiin ; tliero arc, however, wcll-imirkcd Hpeeific dif- 
ferences, 

I have adopted Gerlach’s name of Symbiotes for the genus in 
preference to Gervais’s name of Ghorioptes^ which Mtigiiin has 
employed, hecanse Gerlach’s is the earlier, and Megniii appears 
to have used Gliorioyytes under a misapprehension. Megiiiii says 
that Gerlach’s name has priority, but he says that it fails because 
Eedteiihacher had already called a genus of Coleoptera by that 
title ; this, however, seems to be an error. Gerlach’s name was 
published in his monograph in 1857, whereas Eedtciibacher’s 
genus was ill his Eamia Austria’ in 1858; it is therefore the 
latter genus ‘which fails, not Gerlacli’s. 

I have, unfortunately, not been able to obtain the adult male. 

Female^ — Body irregularly pentagonal, broadly truncated pos- 
teriorly ; cousiderahly wider anteriorly thau posteriorly ; anus 
projecting from the hind ma,rgm. Body almost white, semitrans- 
parent \ rostrum, epimera, and legs strongly ehitinized and brown. 
First and second pairs of legs thick and strong ; the tarsus of 
each of these legs has a strong hair or rod springing from its 
upper surface in the median line ; this hair is of almost equal 
thickness throughout, and ends quite bluntly, it stands upward 
and is considerably longer than the tarsus. These tarsi are ter» 
miiiated, as usual, by suckers. The epimera of these two logs nearly 
join at their posterior ends. The third pair of legs are inuch 
smaller, not above half the length ; they are terminated by three 
very long hairs of unequal lengths, the longest is more than twice 
the length of the body. The fourtli legs rcsemhlo the tlrird, but are 
so small as to appear quite rudimentary ; they are not above half 
the length of the third pair, llicy also are teriniiiated by tlireo 
long hairs, but these are small and short eoiiiparcd witli iiiowe on 
the third pair. The body beax*s two pairs of very long hairs on 
the Mud margin, the outer hair of each pair is considerably longer 
than the inner, the outer liair is longer than the body. The vulva 
is a rounded median depression, towards which the strim of the 
skin run from all sides, as in S. setifenis. 

The Nymph. — Eesembles the adult female, but, of course, is 
smaller and less ehitinized, 

Mahitat. I found the species upon the hedgehog (Frimeeus 
europ(S'm). It ia very active, running up and down the spines of 
the hedgehog with great rapidity. 
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G-omomeeus"'' MUsotiLiNUs, BOY. geo. et sp. (PL XXVI* fig. 9.) 

mm. 

Lengtli about “155 

Breadth about *105 

Length of legs (all pairs) about ‘035 


Colour . Semitransparent white. 

Tewtiire. — Mncli that of the ordinary Sarcoptid®, i, e. smooth 
and leathery, not polished. The skin is marked more or less 
with excessively fine vndnkles or striations, so fine that they are 
very difficult to see. 

T'orm ^G . — Body almost oblong, but somewhat narrower poste- 
riorly than anteriorly ; there is not any clear demarcation between 
cephalothorax and abdomen. The rostrum projects, but is bluntislij 
a pair of mandibles may soiiietiiiies be seen projecting from the 
moutli-opening. The rostrum hears a pair of fine hairs. The 
body is much compressed dorso-ventrally, and is divided into 
four lobes on each side, the hind iohe showing a slight tendency 
to be bifid. On the posterior margin there is a slight indenta- 
tion above the anus, which is almost terminal, but slightly on the 
ventral surface. From the hind margin sp>ring a pair of long 
hairs directed backward, they are fully tAVo thirds of the length 
of the body ; immediately below them are another pair of similar 
hairs p)roceediiig from lobes on the ventral surface ; as this under 
pair is entirely concealed by the upper pair, when viewed from 
above, it is not shown in the figure. The legs are short, and are 
the great peculiarity of the creature; they are ail alike and all 
directed forward, the fourth pair usually more so than is shown 
in the figure, where they are spread out. They consist of five 
joints ; the femur is verylargu and singular in shape, it projects 
bej^ond the body and bends suddenly at rather less than a right 
angle, so as to form an advancing corner Avhich completely alters 
the direction of tlie leg. The more distal joints become gradually 
smaller ; tlie tarsus is termifiated by a small cdaw, smaller in pro- 
portion than can be sboAvn iii a clraAving the size of fig. 9, and 
there is another small chitinous projection close to it Avbich may 
be regarded as a mere peg or a second claAv ; I am inclined to 
look on it ill the former light. There are hairs on the underside 
of each joint of the leg and one or more on the iipperside of 


* ymna, an angle ; /x»?p6s, the thigh. 
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eacli tarBuSj besides a few otliers. Tlie penis is placed on tlio 
veBtral surface in tlio median line betAveen the luii. der pari; of Idie 
coxjB of tlio third legs j the vulva between those of the second 
legs. 

I found the creature on the surface of, or very slightly buried 
in, a depression of the skin lining the inner side of tlic external ear 
of the short-tailed field-vole (ArDicola ap'estis), I boUcve it to be 
unrecorded, and propose to call it ‘‘ G-oniornerus 


Fig. 1. 


2 , 

3 . 

4. 

5. 

6 . 

7. 

8 . 
9 . 


BESOEIPTION OP PLATE XXVI 

Mlfoao^nles tenaA\ J. Dorsal aspect. X 175. Drawn, IVom a 

specimen with long abdomen. 

„ „ „ Venti’al aspect. X 175, Drawn from a 

specimen with short abdomen. 

„ „ „ From the side, X 175. Natural position, 

holding the hairs of the inoasc. 

„ » d"* Doi'sal aspect. X 175. 

„ ,j „ Ventral aspect. X 175. 

,, 1 , nymph. Dorsal aspect. 

„ „ 5 . 8rd leg, seen from the inner side, x 350. 

. Ventral asi^ect. x 130. 

Goniomems d • Dorsal aspect. X 175. (There is 

another pair of long hairs on tlie hind inaj’gin, below and 
hidden by the imir shown.) 


On the Structure of the Eetiiia of the Blowfly (Oalllpliopa eri/- 
flirocephala). By Benjaimin TitoMPsem LowNBi, E.'lt.O.S., 
F.L.S., Hunterian ProfeBSor of Ooiuparative Anatomy in 
the Eoyal College of Surgeons. 

[Bead 21st February, 1889.] 

(Platf. XXVIL) 

In 1884 I had the honour of reading a paper before this Society 
on the compound vision and morphology of tlio eye in insects, 
which was published in the second volume of the new series of 
^ Transactions.’ 

That paper received at the time much adverse criticism, and 
Br. Hickson published a memoir in the ‘ Quarterly Journal of 
liicroscopical Science,’ in which he convinced himself that he had 
completely refuted my observations. 
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Eroiii that clay to this I liaye continued to work at the Buhjoctj 
and I now venture to bring bc-^fore this Society evidence which I 
think can hardly fail to convince even the most sceptical of my 
opponents. Although I never had any doubt of the correctness 
of my figures or descriptions, I felt it incumbent upon me to 
produce preparations which would admit of no double interpre- 
tation, but which would appeal at once to the eyes of those who 
are only partially acquainted with the histology of the vertebrate 
retina. 

At the time I published my former paper I felt so certain that 
the views I held would receive a ready acceptance, that I did not, 
perhaps, enter sufficiently into minute details, and left many points 
to be investigated by other workers. I have since examined 
every structure in the greatest detail, and have much to add with 
regard to the developmental history of the compound eye. 

The retinal rods, which I figured correctly in my former paper, 
correspond with the periopticon of Dr. Hickson, except that his 
figures show that every vestige of nerve-structnre and nerve- 
terminal organs had been completely destroyed in his prepara- 
tions, leaving nothing but the skeletal framework with the 
tracheal vessels, which he has delineated most carefully and 
correctly. 

He states that my paper and investigations were unnecessary, 
owing to the unanimity of previous investigators : none, however, 
agree in any detail with Dr. Hickson, nor, so far as I am able 
to judge, to any considerable extent with each other. 

Putting aside for the moment the earlier observers, the so- 
called periopticon of Hickson has only been described in detail 
by Berger, Carricu’e, Ciaccio, Viallanes, Hickson, and myself. 

To show how far these observers agree with each other and 
with the older writers, I will quote a few sentences from 
Dr. Hickson’s paper. He says : — 

Previous to the publication of Berger’s paper the optic tract 
of insects had been briefly described and names given to the 
various regions* Thus ‘Weismaim called the op)ticon and epiopth 
con the ‘ buibiis,’ the region where the optic fibrils decussate the 
^ Stiel,’ and theq^eriopticon the ‘Augenseheibe ’ ” (/. c. page 27). 

Even the most cursory acquaintance with the work of the 
German naturalist would have shown Dr. Hickson that this is 
an egregious misstatement of Dr. Weismann’s nomenclature. 
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Weismaiiifs ^ Stiel ® waB tlio optic iicrvo, Jiiid Im ^Aii£,^c'nse'lieil)c ^ 
tlic Btni(:inre froiri wliidi tlsc clioptron is dcvelo|Ksl. I' sIkiI' 1 liave 
later to give Dr. Tfcisma.nn’s views more fuJly. Dr. If ieksoii 
coiiiiiiiies (page 27): — “Since Berger’s paper appeared CJarriere 
has described the periopticoii as a layer of long palisacle-sliapcd 
cells, the ntiiiiber of which coiTespoiids with the eye units ; every 
one of these palisade cells possesses an oblong nucleus at its 
foremost, somewliat broader, end.’ researches sliow that 

this description is quite inaccurate. The elements of the periop- 
ticoii are not colls, and tlie large oval micleiis situated in each 
clement does not exist; nerve-cells, when they exist in the region 
of the periopticoii luMtcsoa^ lie between the elements and not in 
them, as my figures show.” 

These statements and others show that Dr. Hickson and Caridere 
do not agree. With regard to the nuclei described by Carriere, 
they iiiidoiibtcclly exist, but not, as Cairiere thought, within the 
palisades, but externally to them, immediately beneath tlioir in- 
vesting sheath. Dr. Hickson is riglit when he says these bodies 
are not cells, they are developed from cells, and each consists of a 
bundle of fusiform rods. With regard to the terrainations of the 
optic nerve, Carriere distinctly traced the nerve-fibres into the pali- 
sades ; Dr. Hickson says they go round them. I trace them directly 
into the fusiform rods which form the palisades. The stractures 
seen and correctly figured hy Dr. Hickson are tracheal vessels. 

Carriere supposed the nerve-fibres to pass out at the superficial 
end of tbe palisades and to perforate the basilar membrane ; from 
tins I entirely dissent. In su])port of tin's view Carriere lias 
figured, (p.iifce diagrammatica-lly, what I bolif-vc is a tracheal vessel 
seen behind the fusiform body. Carriert;' also saw tlie Iiighly re- 
fractive outer ends of the rods, or, rather, tied, ])art which is con- 
nected with tlieir inner portion, and says, “ in Ilhmi mmMorm 
one sees in (rvery cell a cylindrical axis.” 

Dr. Hickson entirely put lumseif in. the wrong in describing 
the nervous elements as between the palisades ; liis nervous 
elements are imdoubtedly fine tracheal tubes. Dr. Hickson’s 
figures accurately represent the nerve-sheaths and traciiem as 
well as the supporting neuroglia, but no vestige of nerve or 
nerve-end organs appears in them. A careful examination of lus 
own figures at once leads to a dissent from all lus statements, 
which ai’e as inaccurate as his figures are accurate. ' 1 cannot 
understand how so good an observer could have been so misled* 
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Eerger and Viallanes trace the optic-nerve fibres tliroiigli a 
aeries of small round ceils, very conspicuous in tlie outer half of 
my retina, Hicdvson’s perioptieon. Hickson regards these cells 
as of quite secondary import. They clearly belong to the sup- 
porting tissue and are external to the sheaths of the retinal 
elements, which are continuous with the perineurium of the optic 
nerve. 

Dr. Hickson and Dr. Grenacher suppose the sheathing cells of 
the great rods, retimiise of Grenacher, to be the nerve-terminals ; 
and more recently Platten pretends that the optic nerve ter- 
minates in the crystalline cone. There is therefore no unanimity 
amongst previous writers, especially in matters of detail ; as it is 
impossible that they can all be right, it is quite possible, as I 
assert, that they are all wrong. 

Dr. Hickson’s neiirospongium, or terminal anastomosis, which 
is inadmissible on physiological grounds, is no nerve- plexus 
at all, but the tracheal plexus and the susteiitaciilar framework 
of my retina. 

It is exceedingly difficult to prepare sections which show the 
true retinal end-organs. This difficulty arises from the &ct that 
the chloroform and alcohol used in the process of imbedding 
dissolve the fatty matters from the nerves, and the external 
extremities of my retinal rods are completely dissolved or dis- 
integr^ited by the action of aqueous media. 

I have, however, on many occasions succeeded in obtaining 
sections in which both the inner and outer extremities of the 
retinal rods, as well as the nerves, remain more or less unaltered. 
Another difficulty arises from the extreme transparency of these 
structures in very thin sections, and from the fact that they 
cannot be stained by any of the stains used in such researches ; 
the outer ends of the rods are not affected by strong solutions of 
aniline dyes, except vesuvin 

In thicker sections the numerous round cells between the 
retinal nerve-end organs, which are not connected with nerves, 
but with the sustentacular framework, entirely conceal the outer 
ends of the rods. 

There are two methods which give good results ; in both the 
tissues must be fixed either with osmie acid and absolute alcohol 

^ The best demonstration of these organs is obtained by staining with a 
solution of vesuvin in aniline water. The solution must be quite freshly made, 
and unfortunately eiicli preparations fade rapidly when laountecl in balsam. ' 
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or ill absolute alcolioJ, and inubedded in paraflin witlioiifc the use 
of etlier or turpentine. Very thin sections are then cut and 
fixed on the slide with sliellac and kreoaoto. The cement iniist 
be tliorouglily dried in the oven at the iiieltiiig'-poiiit oi; the 
paraffin used, and on no account at a higher temperature. 

The paraffin is next removed by turpentine. The slide is then 
wiped on its back mid edges, and ilooded with pure spirit, which 
is drained off, and iiiunediateiy afterwards flooded with 75 per 
cent, alcohol and rapidly drained ; ErhlicITs logwood solution is 
then jioured on the slide and washed off after a few minutes or 
longer by agitating the slide for a few moments in w’ater, and it 
is again flooded with 75 per cent, alcohol. The washing is the 
most dangerous process, as if the specimens are kept too long in 
water the outer ends of the retinal rods will be entirely dissolved. 
Instead of Erlilich’s logwood a solution of vesiiviii in water may 
be used ; it stains the retinal-end organs better than any of the 
aniline dyes. SatTraiiine in 50 per cent, alcohol, or a solution of 
fiiclisine or eosine, may be used for staining, and the waahinga done 
with spirit, the results of which are often satisfactory. Spilfe’s 
purple gives excellent results, but the specimens are not permanent. 
The specimen, after flooding with 75 per cent, alcohol, is treated 
■with pure alcohol, rapidly drained and cleared with clove- oil 
and mormted in balsam. 

Or, after the first -washing in water, the sjpecdineii may be 
mounted in glycerine, gradually adding stronger and stronger 
glycerine and water, and draining after each addition. I have 
found that with, aniline dyes a very dilute soliilion of sodium 
carbonate, *5 per cent., oi" aniline water is iioi; inadmissible for 
washing out the excess of tiic stain. 

Grlyceriiie mounts, when successful, show the outer ends of tlio 
rods, either racuolated or frequently partially dissolved, more 
plainly tliaii balsam mounts. 

The balsam monnts need vci'y etireful illumination, otherwise 
it is impossible to see the outer ends of the rods. 

If we trace the optic nerve, we observe that its fibres run in 
larger or smaller bundles, invested in a very transparent sheath, 
or periiieuriuin. They terminate in the palisade layer by entering 
the fusiform elements. The sheath is continued over the fusiform 
elements, and terminates on the inner surface of tlie basilar meni- 
hrane. The tracheal vessels accompany the bundles of optic 
nerve-fibres, outside their sheath, and continue between the pali- 
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sades, and ultimately pierce the basilar membrane and run 
between the great rods. 

The figure given (Plate XXVIL fig. 1) is from the eye of 
a Hawk-moth, in which these details are larger and more 
easily seen than in the Blowfly. The palisade bodies do not 
reach the basilar membrane, but are prolonged as extremely 
transparent rods, 3 to 5 in diameter, in the fly and in most of 
the insects I have examined, and from 20 to 30 /u in length 
(Plate XXVII. figs. 2 and 3, a). These with the palisade cells, 5, 
form my bacilli or retinal end-organs, the whole length of which 
is from 60 to 70 p,. The outer transparent portion is rarely 
straight, but usually strongly curved in a crook. They exhibit 
a fine longitudinal striation. 

The outer ends of the rods evidently consist of some substance 
resembling mucin; they have the same refractive index and 
general characters as the mucin of the intestinal epithelial cells 
of the insect. 

The inner extremity of the outer part of the rod is imbedded 
ill the fasciculus of elongate cell-like palisade bodies, fig. 2, 
which form the inner portion of the retinal end-organs ; each outer 
segment appears to be made up of a number of finer rods, 2 p in 
diameter, pressed together into a cylinder; these produce the 
longitudinal striae. Each small component rod lies on the inner 
surface of one of the fusiform cell-like bodies which form to- 
gether the inner part of the retinal end-organ. 

The outer ends of the rods are suiTounded and, except in 
very thin sections, concealed by the small round chaplet-cells of 
Viallanes (fig. 2, c). These are connected with each other by fine 
processes and form a true adenoid susteutacular tissue, well seen 
in transverse sections of the pupa (fig. 4). 


Comparison of ike Baoillary Layer with tlie Bacillary Layer 
of the Vertebrate Retim, 

In size and structure the elements of the retina are almost 
identical with those of the vertebrate ; the optic nerve terminates 
in the protoplasmic inner segment, whilst the outer segment is 
transparent, resists stains, exhibits longitudinal strise, and swells 
up with water in both. In both it is easily destroyed, and fre- 
quently exhibits vacuolation. 

LINN. JOtrnN. — ZOOLOG^V, TOL. XX. 31 
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111 aiost insects tlie outer, liighly refraciivo ends of tlio retinal 
end-organs are imbedded in abuiulaut pigmenta flics arc 

the only exception^ and iu these the cells surrounding the bacilli 
are free from pigment. 

The TmelwiB (Plate XXVII. fig. 3 ) form adeiise network around 
the inner segments of the retinal end-organs in insects, and 
brandies extend to and perforate the basilar membrane. These 
fine trachea^ are without any spiral markings, and are easily 
mistaken for fine neiwe-twigs. The figure given (fig. 3 ) shows 
these trachefje in a moth, and it can he readily seen that they 
lie between the nerve-end organs, and that they branch 
dichotomoiisly between the great rods. The aniline stains at 
once colour the trachea?, whilst they have no cfiect upon the 
nerves. These stains, however, attack the nerve- sheaths, but 
not the outer ends of the retinal end-organs. By the use of 
aniline stains, especially Sjnlier’s purple, I have been able to 
trace the finer tracheal vessels, which have been constantly mis- 
taken for nerves, to the larger teicheal trunks and in one of my 
photographs this relation is sufficiently evident. 

The illustrations on Plato XXVII. show the large size of 
the bundles of optic nerve-fibres with their terminations in the 
retinal end-organs ; they also show that notliing bearing any 
proportion to the iiiaguitude of these nerve-cords passes tliroiigii 
or even up to the basilar membrane. The basilar membrane is 
chitinous and has a cellular layer on both its inner and outer 
surface ; that on its inner surface consists of brauching or stellate 
cells, Avhich are continuous with the sustontacular framework of 
my retina ; the outer layer consists of pigment-cells, continuous 
with the pigment-sheaths of the great rods. The perforations in 
the chitinous layer of tlie basilar membrane are hetw^een and not 
opposite to the extremities of the great rods, and transmit the 
tracheal vessels. 

The structure of the great rods has with some been the diffi- 
culty in accepting mj views. The appearance of these stnietiires 
in many sections is certainly perplexing. The reason is that 
•which I have already insisted upon. In life tliey are hollow tubes 
filled and distended with fluid. In bad preparations they appear 
stellate in transverse sections and present no central cavity ; in 
radial sections they are separated from each other by wide spaces, 
often filled by distended tracheal vessels. 
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In transyerse sections^ when unaltered by the process of im- 
beddiogj they are circular or hexagonal rings, with a large 
central cavity ; they touch each other at their periphery, and the 
tracheal vessels appear as thick-walled hut very small tubes. 
Each great rod is seen in such sections to be lined by a thin 
cuticular layer, which dips down between the sheathing cells ; 
it is the folds of this membrane which appear as bright highly 
refracting points under unfavorable conditions of illumination. 
With direct central light, thin sections, with oil or water 
immersion-lenses, no longer present these appearances ; there 
is no bundle of axial rods in such preparations when properly 
examined, only a thin cuticular lining. 

Further evidence in favour of my views is, I believe, shortly 
forthcoming from the pen of an independent observer. Prof. 
Plateau informs me that last year, at Cologne, Dr. Exner showed 
the single image formed by the compound eye — the image in 
the plane of my basilar membrane formed by the uninjured eye, 
i, e. by my dioptron. I wait anxiously for the spring, as with 
fresh insects at command I have little doubt the demonstration 
of an erect picture in this region is perfectly easy. 

The Development of the Oompoimd Mpe, 

The development of the compound eye was described by Weis- 
maun in 1864 I have gone through a most laborious research, 
and in the main points my observations agree with those of the 
great German investigator. W eismann says it has long been 
known that the eye in insects is developed from two perfectly 
distinct parts — one from the nerve-centres of the larva, the other 
from the optic disc (“ Augenscheibe,’’ L c. p. 194). 

If we follow the development of the optic disc, we find it at first 
as a thin cellular expansion enveloping the anterior part of the 
hemisphere (or supra-cBsophageal ganglion). It consists of ceils 
(the optogenic cells of Viallanes) which are larger than those 
of the other discs ; they measure 15 in diameter at an early 
period of the pupa state and have large dear nuclei. During 
the formation of the head, the eye-disc separates considerably 

* Die Entwicklimg der Biptereu/’ Leipzig, 1864. Eepriiited from Koil. 
Zeitsch. f. w. Zooi. 


81 ^ 
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from tlie liemispliere, tlie interspace Leing filled witli the graiitilar 
yelk-like substance of the somatic cavitj of the pupa.. TIio 
wliole dioptroii is developed by a division of tlio optogenic eells^ 
as Clapartule long ago showed. Each original cell corresponds 
to a single corneal facet. These cells form almost hemispherical 
projections on the outer surface of the disc and are soon covered 
by an extremely thin cuticular layer. 

The cnticnlar layer is seen in inj sections to dip slightly 
between the cells, whilst the corneal lens is secreted subsequently 
between the cell and the primitive cuticular layer. The lenses 
are, as I have already described them, perfectly distinct from the 
cliitinons layer, giving rise to the condition I have designated 
the kistoid cornea. In adult pupm the distinction is perfectly 
apparent, although Dr. Hickson has denied that my description 
is correct ; the most patient reinvestigation entirely confirms 
my former statement. 

So far my investigations entirely accord with Weismann’s de- 
scription. Weisniann, however, believes that the great rods 
contain a nervous structure, which he describes, from optical 
sections, as resembling a bundle of fine, highly refractive, con- 
ducting threads ending at the crystalline cone. He has nothing 
to say of their manner of development, and only expresses the 
opinion that they appear more like definite threads than the angles 
of a solid rod. 

These so-called axial threads, as I have stated above, are well 
seen in numerous transverse sections to be mei’e folds of a 
ehitinous membrane enclosing a considerable empty cavity. 

Weisraann’s description of the development of the nervous 
structures is as follows : — The tliiu nerve-cord {Btiel) which 
unites the optic disc to the hemisphere still a])pears on the fifth 
day as a nervous cord ; but on the tW'Clfth day the pedicle can 
no longer bo seen.” He concludes, however, tliat it has spread 
out into an invisible layer over the wliole surface of the gan- 
glion. That he sliould have arrived at such a conclusion without 
sufficient evidence is rpiite unlike him. If, as he says and as is 
eertaiBly the case, the nerve disappears entirely between the 
fifth and twelfth clay, the opinion that the radial striie (w^hicb, he 
says, appear later between the disc and the hemisphere) are the 
same nerve spread out, is not founded on fact. 

We must, rememher that Weismann regarded the discs as 
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expansions consisting of cpiblast-eells. It was G-aiiin wlio, ten 
years later, first made sections and discovered their real structure. 
He found three distinct layers — Weismann’s epiblastic layer | 
bis own provisional layer, which covers it externally as a fine cellu- 
lar expansion, which resembles the amnion of a mammalian 
embryo in being continuous with the periphery of the disc, in 
covering its whole outer surface, and in enclosing a cavity 
between it and the epiblast of the disc; and the mesoblastic 
layer, which fills the hollow cup-like cavity on the inner surface 
of the epiblastic layer, and which consists of a network of fine 
branching cells. 

Weismann’s own figure (52, plate xiii., 1. e.) shows clearly that 
his supposed optic nerve is the mesohlast of the disc. My own 
observations show that the nervous pedicle of the optic disc 
becomes atrophied and disappears, whilst the nervous retina is 
developed as a papilla in front of the original optic pedicle. 

In my former paper I described and gave figures of the manner 
in which a new retina is developed during the skin-shedding of 
the Cockroach ; the original nervous pedicle of the disc corre- 
sponds to the nerve of the first few facets of the eye. As the 
number of facets is far greater after each ecdysis, so a new retina 
is developed from the nerve-centres as a distinct papilla; the first 
formed nerve and retina at tlie same time undergo atrophy. 

I regard the original pedicle of the disc in the Blowfly (figs. 5, 
6, & 7, 5^.) as a rudiment. It exhibits few, if any, nerve-fibres and 
consists chiefly of connective neuroglia continuous with the in- 
vesting layer of the rudimentary hemisphere. The spongy meso- 
blastic tissue which Weismann mistook for an expansion of the 
nervous pedicle of the disc consists of the elements from which 
the tracheal vessels and pigmented fringes of the dioptron and 
neuron originate. This tissue extends into the dioptron, but only 
between the ingrowing optogenic cells, which become first colum- 
nar and then elongated rods, dividing during the process to form 
the cone and the investing cells of the great rods, and separatiog 
from each other to enclose the central cavity of the cone and 
the great rod. Claparede long ago correctly described the 
manner of the development of the cones and great rods. 

Viallanes, like *Weismann, but with less excuse, mistook the 
mesoblast of the disc for the optic nerve and believed that its 
fibres perfoliate the axes of the great rods. It is easy in thick 
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sections to mistake fibres running between for fibres entering tlie 
optogenic cells » 

Tiie nerve-papillaj from wliicli tbe optic ganglia^ tlie optic ncrTe^ 
and tlie retina are developed, gracKiallj grows outwards towards 
the dioptron (Plate XXYII. figs. 5-8, n)^ It is at first covered 
by a layer of columnar cells , which represent the epihlast of the 
nerve-centre ; from this layer the bacillary layer of the retina is 
developed. These cells become converted into the retinal end- 
organs. The mesohlastic spongy tissue is gradually absorbed or 
converted into tracheal and connective elements, which ultimately 
form a thin layer between the retina and the basilar membrane 
of the dioptron. 

The retina, even when the insect is nearly ready to escape from 
the pupa, is still separated from the dioptron by a space filled 
with branching cells (Plate XXVII. fig. 8, me) and secondary yelk, 
so that the supposed entrance of nerve-fibres into the dioptron 
cannot be explained by any known process of development. 

The continuity of the trachem of the dioptron and those of the 
mesoblast is the result of the penetration of the latter between 
the great rods during their inward growth ; but during this period 
the nervous papilla is separated by a wide space filled with 
secondary yelk and reticular mesoblast from the ingrowing epi- 
thelial structures of the dioptron. 

Thus, if my observations are correct, the retina, like that of a 
vertebrate, is entirely formed as an outgrowth from the central 
nervous system, while the dioptron, like the crystalline lens 
and the refractive structures generally, is formed from tlie ex- 
ternal epiblast, which is more or less invaded by mesoblastic 
elements. With regard to the retina itself, it is undoubtedly, 
like the nerve-centres, no less epiblastic in the insect than in the 
vertebrate, as the hemispheres themselves, as well as the ventral 
ganglia, are formed from the embryonic epiblast. 

In conclusion, I would add that it is scarcely fair to expect mo 
to prove a negative, i.e, that no nerve-fibres pass to the dioptron. 
The onus rather lies with my opponents to prove that the great 
optic nerve does enter the dioptron, and to find its terminals. 
Even the moat cursory glance at the works of Dr. Hickson, M» 
Berger, M. Viallanes, and others will show that they have given 
totally dissimilar representations ; of these Dr. Hickson’s are 
correct enough as representations of tracheal and mesoblastic 
skeletal tissues, I would ask, Which of the various structures 
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represented are to be considered as nerves ? 'No one lias yet 
fi,giired one satisfactory representation of the optic-nerve fibres 
entering tlie great rods. Dr. Hickson says, ‘‘ Morphology teaches 
us that the great rods are nerve- terminals.” To appeal to mor- 
phology to settle the question apj)ears to mo to show on how^ 
slender a basis of observation the received view^ rests, and I should 
myself regard an appeal to morphology as one which is fatal to 
the received view ; for, if morphology teaches us anything on this 
subject, it is that the retinal end-organs belong to that part of 
the epiblast from which the great nerve-centres are developed, 
and that the dioptric structures arise from the superficial or 
cutaneous epiblast. 


DESCEIPTION OF- PLATE XXVII. 

Fig. 1. A section of the retina of a Hawk-moth ; partly drawn from a photograph 
and finished from the section, great rods ; basilar membrane ; 
b, bacillary layer ; n, optic nerve ; ti\ tracheal vessel. 

2. A section of the retina of a Blowfly, e, chaplet-cells of Viallanes. 
xj-incli objective, water-immersion. 

fi. A portion of the retina of a Hawk-moth ; drawn from a photograph, 
with details added from the specimen. The tracheal vessels seen 
passing through the basilar membrane are much more distinct in the 
photograph than in the specimen seen by the microscope ; these are 
represented in the drawing as they appear in the photograph, 

4. A transverse section through the bacillary layer of the retina of a Blow- 

fly which had just emerged from the pupa. 

5. A section of the optic disc and cephalic ganglion of a 3-day-okl pupa. 

Of optic disc ; stf stalk; rf, retina. 1-inch objective. 

(1 A portion of the same, showing the retina and inner extremity of the 
stalk. 

7, A portion of the optic disc and stalk of the same, oc, optogenie cells ; 

me, mesoblastic cells. J-incJi objective, 

8. A section of the retina of a ten-daj^-old pupa. Showing the mesoblast 

elements between the retina and the basilar membrane. |-inch 
objective. 

(The letters indicate the same parts in all the figures.) 
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On the Structure and DeTelopment of the Ovaries and their 
Appendages in the Blowfly {Calliplmra enfiliroce])lml(i). By 
B. Thompson Lowne, F.E.C.S., E.L.S., Hunterian Professor 
of Comparative Anatomy in the Eoyal College of Surgeons, 

[Bead Oth December, 1888.] 

(Plate XXVIII.) 

1. Introductory. 

2. Deyelopment of tke Ovaries and Ova. 

3. The Oviducts and thoir appendages. 

4. The structure of the G-um-glands, 

5. Theoretical Considerations and Oonclusioms. 

6. Bibliography. 

1. Introdthctory . 

The ovary of an insect is known to consist of a number of 
ovarian tubes connected with a single outlet, the oviduct. 

The ova lie within a thin membranous tube, the iimica pro- 
ffia^ and form an egg-string ; this is enclosed within a follicle, 
the egg-follicle, the so-called peritoneal coat. In each ogg-striog 
three parts are usually recognized — the terminal thread, the ter- 
minal chamber, and the egg-chamber or chambers. 

In the Blowfly each ovary consists of about a hundred ovarian 
follicles, springing from the dilated anterior end, or calyx, of the 
ovarian duct. When the ovary is mature (PL XXVIII. fig. 8) 
the terminal threads exist as mere rudiments and, properly 
speaking, there are no terminal chambers. In the young ovary, 
however (fig. 6), the terminal chambers are well marked (f.Q.), 

Much discussion is found in the writings of various authors as 
to the nature and import of the terminal thread. 

Brandt (6*) maintains that there is no fundamental difihrcnce 
between ovaries with and ovaries without terminal threads (L c. 
p.21) — these are mere prolongations of the ovarian tubes or of 
their peritoneal investment. In the former case they have the 
same morphological significance as the rest of the ovarian tube, 
in the latter they are mere connective or suspensory bands/® 
My own observations have led me to exactly the same conclusion. 

The Terminal OJianiber (fig. 6, txS) is filled with small cells. 
Stein (24) was apparently the first to distinguish the terminal 
chamber as an important constituent of the ovary ; he calls it the 

^ The numbers in parentheses following authors^ names refer to corresponding 
numbers in the Bibliography given at the end of this paper. 
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gerroiiial cliamber {Keimfacli), He was followed by Prof. Hiixley 
(10, 11), Sir Jolin Lubbock (19), Claus (8), and otbers. Stein 
enunciated the view tliat tlie function of tbe terminal cliamber is 
tbe formation of germ-yelks ; but he does not regard all the cells 
in tbe chamber as germ-yelks. Sir John Lubbock went a step 
further and wrote as follows ; — “ In their earliest stage, tbe egg- 
cell and tbe vitelligenous cells cannot be distinguished from each 
other, and no one, I think, who has carefully examined the upper 
part of the egg-tuhe in any Hemipterous or Dipterous insect can 
fail to he of the same opinion.” 

I agree entirely with Sir J ohn Lubbock in this, that all the 
cells in the terminal chamber are alike ; but when he concludes, 
‘‘The egg-tuhe contains, indeed, at this end, cells which are 
neither vitelligenous nor egg-cells, but which are capable of 
becoming, under certain circumstances, either one or the other/’ 
I cannot agree with him, and my reasons will appear in the sequel. 

The Sgg-cliamlers. — This term w^as first applied, I believe, by 
Brandt (6) to that portion of the egg-tube which contains definite 
ova. In some insects each egg is formed from a single cell; this is 
so in the Orthoptera ; such ova are designated by Brandt pmidistlc. 
In other insects several cells are concerned in the formation of 
the ovum ; these ova he termed merdistic. 

In the meroistic egg Brandt calls the lowest cell the egg-cell, 
the others he terms nutrient or yelk-cells. 

The j)art played by these nutrient cells is a matter upon which 
there is great divergence of opinion. Brandt’s view, which has 
been generally adopted in text-books and widely accepted, is this: — 
The egg-cell in the meroistic egg is the only cell enclosed by the 
chorion, and the nutrient cells remain outside and ultimately 
disappear. These are supposed to be in some w^ay concerned in 
the nutrition of the egg>celL The great increase in the size of 
the egg-cell is due to the deposition of yelk-granules within it, 
around its nucleus, wdiieh Bi’andt i^egards as the germinal vesicle. 
Similar changes also occur in the panoistic egg, %Yhich only differs 
from the meroistic in the absence of the nutrient cells. 

Weismann (26) maintains, on the other hand, that ail the cells, 
the nutrient as well as the • egg-cell, are enclosed in the chorion, 
and that they all take part in the formation of the yelk, ultimately 
fusing into a single mass j and this, as I shall show' hereafter, agrees 
with my own observations. 

With regard to the import of Brandt’s egg-cell there is less 
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divergence of opinion j the identi (i ratio !i of itw luicletiw with the 
germinal Yewiclo has bt'on regarded as of the highest importaiicOj 
and niiineroiis atteinptB have been made to show that the micleiis 
of the egg“Cell ditibrs from Ihosc of the nutrient ccHk, Irorn the 
very earliest stages of th.o egg-lbrraation. Thus I)r« Claus (8) 
(p. 44) writes: — ^“^Tlie questions, the answers to wliicii are of the 
highest importance, are: from whence is the germinal vesicle 
derived? and what is its relation i.o the great elk-cells ? Tlie 
ideutifi cation of the germinal vesicle appears io be dlificnlt, and 
the earlier observers came to no certain result.” After quoting 
from Sir Joliii Liibbocdc’s paper (19) he continues, i believe my 
own observations enable me to pi’ove that tlie cj)iilielial cells, the 
yelk-forming cells, and the egg-cell are modiiicatious of originally 
identical elemeiils.’’ Yet Claus thinks lie distingiiislies the 
gemiinal vesitde in very immature ova by its smaller size and 
clearer contents ” from the nuclei of the adjacent yelk-cells. 
Meyer’s (20) statements arc in direct opposition to this ; according 
to these there are several germinal vesicles, each nucleus becomes 
invested by a membrane, oacli making, as it were, an attempt at 
forming an egg, the lowest nucleus and the others 

disappearing. 

In my opinion by far tbe best and most accurate description of 
the development of the ovarian eggs in the My is due to Weis- 
mimii (20) ; it is as follows : — The ovaries are developed very 
slowly in the Miiseidce j when the fly emerges from the pupa 
none of the eggs arc Ibrmed, although the ovary may be recog- 
nized in the embryo” (Z. c. p. 206). 'Woismaiin then refers to 
a description of the ovary in the adult larva of tbe closely-allied 
^araophiya aaniaria (at page 164), Concerning the female sexual 
organs in the larva of Miima vomitoria I have no observations ; 
I must therefore fail back on those on tho closely-alliod 8. ear- 
narm. In a larva one centin»etrc long, the ovary has a diainoter of 
0'29^\ is flask-shaped, and differs in its histological structure from 
the male sexual giand; here we find no mother-cells, the. struc- 
tureless sheath encloses only small round cells in diameter 
with nuclei ‘01^^, exceedingly clear and exhibiting nucleoli. These 
cells are isolated with difficulty, as they adhere closely to each 
other. ' If we tear the ovarium of au adult larva no further 
structure is visible ; but if a gentle pressure be applied to the 
uninjured ovary one may distinguish the first rudiments of the 
ovarian tubes. In the upper half of the ovary they appear as 
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cylindrical follicles lying parallel to each other. They are all 
united above without any point (terminal thread ?) being visiblOj 
below they are lost in the cellular mass. The diameter of a 
follicle averages *04 The ovarian follicles consist of a sheath 
of fine structureless membrane and its contents, which differs in 
no way from the surrounding cell-mass. The sheaths are a ciiti- 
ciilar excretion from the outer surface of the cells forming the 
cylinders.” (He continues on page 206) So that, as I have 
shown above, the original soft mass of cells with which the 
ovarian capsule is filled becomes differentiated, in part, into solid 
strings, which shed a cuticle from their surface, aud the ovary 
comes to consist of a small-celled ground-substance which fills 
the capsule, in which solid cellular strings are imbedded, each 
enclosed in a fine structureless membrane; of an outer and inner 
epithelium, a tender albuminous contents in which free nuclei are 
imbedded, as Meyer describes in the youngest condition of the 
ovary, there is as yet no trace. The term egg-tubes is hardly 
admissible at this stage, it is only later by the differentiation into 
a wall and contents that they become tubes/^ 

On the seventh day of the pupa stage the egg-tubes still only 
occupy a small zone of the flask-shaped ovarium (Taf. xiv. fig. 70); 
they lie close together parallel to the long axis of the ovary and 
still exhibit their original simple structure, only the contaioed 
cells are somewhat larger and therefore more distinctly seen. 
These cells are spherical, and their nuclei are easily distinguished. 
The cuticular sheaths end above in rounded domes.’^ 

“ Ey the fourteenth day the iin^esting sheaths of the egg-tuhes 
are considerably more developed, and their outer form is altered; 
the blind end is now diwvn out into a point, the middle part is 
swollen and the posterior part contracted. Still the lumen is 
filled with cells disposed without definite order ; no regular epi- 
thelium is yefc visible, but there is a great difference in the size 
of the cells, the central ones being larger than those of the 
periphery. A little later these changes are more conspicuous, 
and the egg-tube exhibits a stem, a chamber, and a nipple-iike 
appendage [Stem’s end-chamber], the narrowed blind end of 
the tube. In the chamber there is a distinct separation of the cells, 
small cells line the follicle in a single layer, as an epithelium 
enclosing the larger cells ; from the latter the egg is ultimately 
formed.’’ 

The development of the ovary shows that the life of the fly 
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must last sereral weeks. A ripe egg is first foinicl in tlie lowest 
part of the ovarian follicle after the insect has flown about for a 
long time ; then a second, third, or oven a fourth chamber has been 
developed in which there are eggs in diflerent stages of forma- 
tion.’’ 

The development of these eggs takes place as follows. The 
large cells which lie within the epithelium of the ogg-cliainbcr 
enlarge, by their rapid growth they lose their original spherical 
form and appear flattened against each other as more or less 
hexagonal sections of a sphere.” 

These cells each enclose a very distinct transparent vesicular 
nucleus, and consist of homogeneous, hut highly refractive cell- 
substance* With increase of the cells by growth this cell-sub- 
stance becomes finely granular and afterwards dark and yelk-like. 
The cell-membranes then disappear, and the yelk formed in the 
cells fuses into a mass ; so also all the nuclei disappear except one, 
which becomes the germinal vesicle. It appears that the nucleus 
of the cell which lies lowest in the chamber always furnislies tlie 
germinal vesicle. This seems to have orginated Meyer’s state- 
meuts.” 

Weismann concludes with the words “ So far as the Diptera 
are concerned, my view accords with Lubbock’s ; we agree that the 
egg of the Diptera is not derived from a single cell, hut is a com- 
pound formation, like the egg of Cestodes or Trematodes, in which 
a germogen and vitelligen combine their products, for the com- 
position of an egg.” 

Stuhlmann (25) holds the same views as Brandt with regard 
to the fate of the nutrient cells, and renews the old controversy 
wdth regard to the germinal vesicle. The principal rosuliKS at 
which he arrives concerning it are summed up by him in the fol- 
lowing words : — “ I have been enabled by a series of observations 
on insects’' eggs to establish the extrusion of large balls from the 
germinal vesicle •\\'hich are afterwards lost in the cgg-plaBim 
Later the germinal vesicle disappears until at last at the upper 
egg-pole we again find it as the segmentation nucleiiB ” f. 

* PasseksEi der Dipteren nicht von aimr einzigon Zelle abstanmit, sonclem 
ein ebenso ziisammeiigesetztes Ctebilde ist als die Eior der Oestoden uuil Trema- 
todei), bei denen Pofcterstock und Keimstock ihre Troclucte zur Bildimg ties Eies 
znsammmfliessen lassen ’’ (1. c, p. 209). 

t ‘‘ Es ist inir nun gelungen, an ©iner Beih© von Insekteneiern sicher cinen 
Austritt von grossen Ballen aus dem Eeimbiasohen zn eonstatiren, clio sich 
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Such, an out streaming of nuclear particles (B alien) is un- 
doubtedly seen in the lowest nucleus of the egg, hut it also 
occurs in the nuclei of the so-called nutrient cells, and in all the 
nuclei of the various organs of the larva during their degeneration 
ill the first stages of the pupa. It is one of the most charac- 
teristic phenomena of yelk -formation, whether in the egg or the 
pupa, whilst it is quite unlike anything which has been observed 
in relation to the well-known germinal vesicles of other animals. 

Lastly, Henking (9) has quite recently figured and described 
the ripe ovarian egg of the Blowfly with the nutrient cells 
outside the chorion, and his figure has fortunately enabled me 
to discover the eri^or into which Brandt and his followers have 
fallen. The appearance represented by Henking is an exceji- 
tional plienomeiion which 1 have frequently observed. When 
the eggs approach maturity they enlarge so rapidly that the 
anterior pole of an egg is often pushed into a chamber above 
it containing a half-developed ovum, which then assumes the 
form of a cap over the anterior pole of the ripe egg. I 
have sections which exhibit this phenomenon in several stages. 
Whenever the young ovum in the chamber above the ripe egg 
is present in an un-deformed condition the cap on the ripe 
egg is absent, and whenever a cap is present there is no second 
chamber in the egg-follicle. So many of the egg-tubes exhibit 
transitional conditions in which the ripe egg impinges upon or 
slightly indents the half-formed egg in the chamber above it that, 
with good sections, I cannot believe anyone would have the 
slightest doubt as to the nature of the phenomenon. 

2. The Bemlojpment of the Ovanes and O va. 

The earliest stage of development in which I have as yet seen 
the ovaries of the Ely is in the four-day old pupa (PL XXYIII. 
fig. 4). In this stage they are apparently slightly in advance of the 
stage described by Weismann as that of the seven-day-old pupa. 
The discrepancy is probably duo to the fact that I worked in 
summer, and Weismann’s observations were made in winter. The 
earlier stages of the pupa ai’e well known to be greatly influenced 
by the external temperature. 

naeliher im Biplasma aufldsen. Spater verschwindet daa Beimblaschen von im- 
seren Blicben, bis wir endlich am oberen Eipol den Furcimngsbem wieder- 
finden^* {I e. 12). 
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At tliis stage tlie ovary is pear-sliaped *25 m. m diameter aiul 
'34 to *4 111 . ill length. It is eiidosod in a tliin l)iit perfectly dis- 
tinct cellular capsule (c). It consists of a stroma of small colls 
less tliaii 5 /i in cliaiueter, enclosing the biindlo of cgg-striiigs ((?.,?). 
These are closely packed togetlier and occupy the anterior rounded 
half of the ovary. 

The posterior narrow part of the ovary (cl) is filled with small 
round cells precisely like those which form the egg-strings^ except 
that the latter are slightly larger, 5 fi. 

Tlie egg-strings present, even at this period, a narrower con- 
stricted posterior and a more dilated anterior portion ; they are 
like long narrow fijisks, the neck measures 5 /i and the dilated 
portion 15 ft in diameter. Tlic whole consists of small closely 
packed cells enclosed in a fine cuticular me!nbi\aiie.'* The necks 
of the egg-strings appear to be open behind, where the cells of 
the posterior part of the ovary, destined to form the duct, are con- 
tinuous with those within the flask-like egg-strings. There is as 
yet no trace of a lumen in the solid rudiment of the oviduct. 

The cells between and around the egg-tubes are, however, 
already distinctly elongated and form a stroma, in which the egg- 
strings lie, so differing entirely from the cells which form the 
egg-strings and fill the calyx of the ovary. 

The next stage of development is seen in the half-formcd pupa, 
about the tenth day (Plate XXYIII. fig. 5) ; at this stage the ovary 
is apparently eup^-shaped, it app>ears crescentic in lateral sections, 
with the concavity of the crescent in front ; it lias a diameter of 
*5 m., but is still about *3 m. in thickness, measured 'from before 
backwards in its thickest part. That part of the ovary not 
occupied by the egg-strings is excavated by numerous chan- 
nels ; these form the calyx of the oviduct and cover the wliolo 
convex surface of the organ. The egg-strings arc now so broad 
in front that I shall term them egg-folliclcs. The egg-follicles (oh.) 
are ovoid masses of small colls, each with a very narrow sta’llc (,vl) 
The stalk is apparently filled by a single row of cells, and its 
investing cuticle is frequently transversely wrinkled, which often 
produces an appearance of striation. Possibly this may liavo 
given rise to the very remarkable view held by Schneider (23) 
that the egg-tubes are developed within the alar muscles of the 
dorsal vessel. 

Each rudimentary egg-follicle is now surrounded by a pouch, 
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tlie ovarian follicle (o/!), formed of fusiform inesoHastic elements. 
This is the so-called peritoneal coat of Stein. The ovarian follicles 
at this stage do not appear to open directly into the channels in 
the calyx of the ovary, hut to be closed by a cellular mass (a?), 
with which the stalks of the egg-follicles are continuous. This 
cellular mass appears to me to be formed by the cells which filled 
the posterior part of the ovarian capsule at the earlier stage of 
development above described. 

Between the ovarian follicles, which no longer lie cdose together, 
the elements of the pseudo-yelk of the pupa (ps^) are found in 
abundance. These consist of globules (Xorncheiilmjjeln) and 
leucocytes ; tliey are derived from the breaking up of the fat- 
bodies and the tissues of the larva. The pseudo-yelk, at this 
period, forms the greater part of the bulk of the pupa. Indeed, 
if such a pupa be opened it appears to contain nothing but a 
milky fluid, in wkieh all the tender half-developed imaginal tissues 
are concealed. 

There is as yet no differentiation of the contents of the egg- 
follicles into epithelium, yelk, or germ-cells. 

Even at the time when the fly is ready to escape from the pupa 
the ovary remains in a condition which diflers but little from the 
stage last described, except in the form of the egg-follicles, which 
now exhibit a narrow stalk and an ovoid middle portion constric- 
ted above so as to form a small, but distinct nipple-like terminal 
chamber (fig. 7, f.c.). 

The peritoneal coat (of), or ovarian follicle, is also more 
developed, is much thicker, and exhibits numerous tracheal 
vesss'ls (tr.). There is still, however, no trace of differentiation in 
the ceils contained within the egg-chamber, and these only differ 
from those in the terminal chamber in being slightly larger. 

In the observation of the further developmental changes we 
must have recourse to flies which have been on the wing for 
some time, and therefore the age of these insects is unknown. 
Development progresses very slowly in captive insects, and as 
these never unite with the males, there is no certainty that 
development progresses at the same rate or in the same maimer 
as in free insects. 

The next stage which I shall describe is represented in PL 
XXYIII. fig. 6. The ovary now measimes '85 m. in thickness and 
is discoid. The calyx is very thin, as the ducts which form it 
appear to be flattened by the lateral growth of the organ. 
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The wliole ovaiy lias also altered its position ; tlie surface from 
whicli tlio oviduct originates is now turned towariis tlio ventral 
j]spect of the insect, so that tlio long axes of the ogg-follicles arc 
transverse to the axis of the body, I shall still, however, call the 
end of the egg-follicle which is nearest to tlie oviduct, posterior, 
to facilitate comparison and avoid confusion. 

The ovarian follicles are now more fully developed, a.ncl loosely 
invest the posterior part of the egg-strings. The anterior part, 
the terminal chamber, is closely covered by the anterior part of 
the follicle, wliicli is so thin that it can scarcely be traced as a 
distinct layer. The posterior part of the ogg-Follicle exhibits a 
distinct epithelial layer, which is continuous with the epithelium 
of the calicinc duct, and the follicles ox)eii freely into these ducts. 

The three parts of the egg-string are very distinct, within a very 
fine cuticiilar tunica propria. The stalk is filled by a single layer 
of epithelium 5 there is no lumen and no double epithelial layer ; 
but where the stalk enlarges near the egg-chamber there is more 
than a single layer of cells, hut these are irregularly arranged. 

The egg-chamber, when fully formed, contains a group of 
yelk-eells flattened by mutual pressure and siiiTounded by an 
epithelial capsule (ec), whicli is continuous witli the cells of 
the stalk. 

In some of the tubes a second cgg-chaniber is seen in process 
of formation (PL XXVIII. fig. 7), with a eup-like epithelial in- 
vestment. In others the first egg-chamber is in the same con- 
dition ; the cells destined to form the egg are still round and 
scarcely differentiated from those of the terminal chamber. It 
appears to me that the epithelial investment of the ovum grows up 
from the stalk, and that all the cells of the terminal chamber 
develop into yelk-cells. 

The gradual transition from the small round ceils of the 
terminal ehainber to yelk-cells is very marked, so also is the 
upper edge of the epithelial cup (fig. 7, y), which ends abruptly in 
a thin edge, whilst the continuity of the epithelium of the stalk 
and of the egg is equally distinct. 

The large yelk-cells stain very deeply with alkaline carmine, 
and the colour is not washed out by 5 per cent, solution of acetic 
acid. They average 12 fx in diameter, and all the cells in an egg 
are precisely similar, and have nuclei which are rich in 
chromatin granules. There is no cell with a clear nucleus, and 
nothing which I can recognize as a germinal vesicle. 
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In mature insects ready to lay eggs tlie ovaries occupy tbe 
greater part of the cavity of tlie abdomen. There are about one 
hundred egg-tubes (80 to 100) in each ovary, each having four, 
five, or even six egg-chambers in different stages of develop- 
ment (fig. 8). 

A mature egg occupies the most posterior chamber (fig. 8, a 
partially formed egg is seen in the second chamber, whilst the 
third, fourth, and terminal chambers contain very rudimentary 
ova. The whole terminates in a small empty, hollow, end- 
thread (tf). 

The cuticular tunica propria closely surrounds the egg and 
egg-strings, whilst the thin greatly distended egg-follicle passes 
from one egg to the other, leaving a considerable space between 
the eggs j it does not follow the outline of the egg-string 
between successive ova. The egg-string between the second and 
third chambers (tp^) is exactly similar to the egg-stalk of the 
first chamber in the early stages of its development. 

The two or three anterior chambers are filled with small round 
cells like those of the terminal chamber or the whole egg-follicie 
at an earlier period. The unripe egg in the second chamber (ec^) 
consists of large yelk-cells enclosed in an epithelial chorion. 
The lowest cell in such eggs is^ however, always much larger, 
usually twice as large as the others, but its nucleus is also nearly 
twice as large, and stains just as deeply. It also contains the same 
kind of granules as the others. In these statements I agree in 
no w^ay with Brandt and Stublmann. Brandt states that the 
nucleus of the lowest cell is large and clear, Stuhlmann that it is 
very much smaller than the other nuclei, and that it is clear and 
flattened against the chorion. According to my observations it 
is neither one nor the other, and only differs from the nuclei of 
the other cells in being larger. 

The yelk-eells ultimately attain a giant size ; the largest ceil, 
when full-grown, measures 200 p in its longest diameter, and 
has a nucleus of 80 p in diameter- When the egg is enlarged 
to about two thirds of its maximum size the granules in the 
largest nucleus appear to stream out, the nucleus itself shrivels 
and is ultmately lost, whilst the whole protoplasm of the cell 
assumes a granular yelk-like appearance, in which the nuclear 
granules can no longer he distinguished. The remaining cells 
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iinclBrgo tlie sonic cliaiigoSj and soon "bocoino fused witli cacli 
other and with the yolk formed from the lowost cell. 

The nuclei during tlioso changes present a vm^y variahlo 
appearance; but all the changes of the iiucIcUkS arc similar to 
those -wliicii characterize the nuclei of the degenerating cells of 
the laiwaj during the formation of the psoudo-yelk of tlie pupa— 
a phenomenon well seen in the nuclei of the cells of the salivary 
glands and fat-bodies of the larva during their histolysis. 

I conclude therefore that the several cells from wliicli tlio yelk 
of the Dipterous egg is formed are of equal morphological 
signiftcance, that these all undergo histolytic changes, and so 
form the yelk of the mature ovarian ovum. 

So far as my observations go, there is no reason for supposing 
one nucleus rather than another is the germinal vesicle. 

When I first began this investigation, more than two years 
ago, I looked for days in vain for some character by wliich I 
might recognize the germinal vesicle. Sometimes one nucleus, 
someiimOsS another presents a clearer contents and smaller 
diameter, and frequently several nuclei appear to possess equal 
claims in this respect to be considered the nneieus of the germ- 
celL 

As the young ova approach the condition of maturity, the cell- 
substance becomes more and more distinctly granular, the nuclei 
lose their sharp contour, and exhibit what Stuhlmann describes 
as an extrusion or outstreaming of nuclear particles, whilst 
these are lost to view in the granular surrounding pTrotoplasm, 
and the cells themselvos become fused into a single yelk-mass. 
Tlnese changes commence in the lowest and largest cell of the egg ; 
but precisely tlm same changes afterwards occur in the remaining 
cells as each attains its full growth. 

The mature ova consist of a yelk suxmounded by two m( 3 m- 
braiies, the vitelline membrane and the clmrion. Such ova are 
closely embraced by the structureless cuticular iiiemhraiia 
pmopria, and lie loosely in the distended ovarian follicle, which is 
now a very thin-Tvalied tube surrounded by a dense network of 
tracheal vessels. 

The yelk consists of an outer clearer layer (PI. XXVIII. 
fig. 11, a) and an inner granular substance (fig. 11, &), but neither 
contain any nuclei or ceEiilar elements of any kind. 

The clear peripheral layer’of the yelk exists in the unimpreg- 
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iiated eggs whilst they still lie in the oxary j this layer was 
described by Weismaiinj and called by him the Blastoderm plasma 
(Xeimliautblastem) . He supposed that it is this layer which 
forms the blastoderm. In my sections it projects in places as 
if it possessed the power of amoeboid movement, more especially 
at the anterior egg-pole * (fig. 10, a) ; these may, however, be the 
result of post-mortem contraction. The central granular yelk- 
substance consists of small grannies, 2 to 3 fx in diameter 
(fig. 11), imbedded in an apparently structureless, possibly in the 
living egg semifiuid, matrix. These grannies are spheroidal, 
stain deeply, and exhibit either a dark or light centre with 
alterations of the focus of the microscope. In the ripe 
unirapregnated ovum I have entirely failed to find any nuclei or 
cellular elements of any kind, and I feel sure that if any such 
elements were present they would he readily distinguished in my 
sections. 

It is not necessary for my purpose to enter into any details in 
regard to the structure of the chorion and the nature of the 
vitelline membrane; there are, however, some controverted points 
upon which I would say a few words. 

It is generally held that the epithelium of the egg forms the 
chorion as an exudation from its inner surface (E. Korschelt, 14 ; 
'Weismaiin, 26). "WTiether this is so or whether the chorion is 
formed from the cells themselves (Leuckart, 16), the manner in 
which the ova leave the oviducts is entirely in favour of the 
latter view. This is effected by the rupture of the remaining 
rudiment of the egg-string between the ripe egg and the imper- 
fect ovum immediately in front of it. Thus the thin tunica 
propria and the epithelium of the egg descend in the ovarian 
follicle and enter the oviduct together. The remains of the egg- 
string attached to the unripe ovum in the ovarian follicle have 
been seen and described by several observers, notably by 
Miiller, Landois (15), and Leuckart (16). I hold therefore that 
whether the cellular epithelium is shed with the thin cuticular 
egg-sheath in the oviduct, or whether it remains as the chorion 

^ The polar globules of Robin, ■which he described as formed by budding 
and fission, are possibly only mobile processes of this layer in a contracting 
yelk. 
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itself, it belongs entirely to tlie ovum, and cannot be regarded as 
tlie epitlieliiiiii of tlie ovarian follicle, wliicli is quite distinct and 
remains in tlie follicle. 

I am also inclined to regard tlie vitelline membrane as tlie 
ciiticiilar exudation from the inner surface of the epitlieliiiiii o£ 
the ovum and the chorion as the modified epithelium itself. The 
ciiticiilar sheath •which leaves the ovarian follicle with the egg 
is, I have little doubt, the epichorionic membrane described by 
Leucknrt, E-obin, and Kolliker. The shedding of the oiitermovst 
covering of tlie egg, probably the epicliorioiiic menibraue, and 
possibly also of the epithelial chorion, was observed by Erandt 
in the Fiehl-erickets in transit through the oviduct, forming 
what he designates corpora lutea. 

The micropyle-caiial, which, in the Diptera, extends the whole 
length of the dorsal surfiice of the egg, is an infolding of the 
chorion (PI. XXVIII. fig. 9). It is extended over the anterior 
egg-pole (dg. 10), forming a considerable chamber in the floor 
of which the mieropyle is situated (fig. 10, w). 

The mieropyle (figs, 12 18) is a small, almost quadrilateral 

opening (fig. 12), 2*5 p, in diameter; it is surrounded hy a 
number of radiating folds which project on the outer surface of 
the chorion, and by a circular area composed of small hexagonal 
cells. These correspond in size to the hexagonal fields with 
which the rest of the chorion is sciilp)tiired. 

The open micropyle-canal is brought into relation first with 
the orifices of the gum-glands, and later with those of the 
spcrniatophoroiis capsules during the descent of the egg through 
the genital canal. TIenking (9) found spermatic filaments in tlie 
mieropyle-canal. 


8. The Oviducts and their jlppenutages. 

The general form and arrangement of these parts is well 
known, so that the following description wuTl sufilco to indicate 
their arrangemen.t for iiiy present purpose. 

The ovarian ducts are two in number (fig. 2), and these form 
a common oviduct {od) hy their union. The common oviduct 
opens into the pouch-like anterior extremity of the vagina on its 
dorsal aspect. 
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Steiu describes it as opening on the xentral surface in Beetles. 
I formerly fell into the same error ; and it is exceedingly difSciilt 
in dissections to determine this point. Sections of the entire 
insect show at once the true relations of the parts. 

The pouch-like anterior part of the vagina is very distinct from 
the posterior part ; that portion of it in front of the orifice of 
the common oviduct (fig. 3, h) in the young insect is the litrsa 
copulctfrioG of authors. The hursa in the egg-laying insect is no 
longer distinct, but forms the anterior part of the vaginal pouch. 

I shall call the vaginal pouch the uterus, a term applied to it 
by Palmen (21) to distinguish it from the posterior tubular part 
of the vagina. If the term is not morphologically, it is at least 
physiologically correct, as an egg is frequently retained in it 
until the embryo is ready to escape from the shell. 

There is at present some uncertainty as to the exact manner in 
which the common oviduct is developed ; although it is quite 
certain that the ovarian ducts are developed from the posterior 
portion of the ovary, as Palmen has distinctly shown (21). The 
same observer also show’s that the vagina, uterus, and their appen- 
dages are formed by an invagination of the external integument, 
or rather of the hypoderm. My owni observations entirely con- 
firm Paliiien’s statements. Although I have not been able to 
trace the development of the common oviduct, its structure and 
the maimer in which the common duct of the testicles is formed 
in the Ply (Weismaim, I, c. Taf, xiv» fig, 68) indicate that it is 
formed from the prolonged posterior parts of the ovaries. 

So far I have stated nothing concerning the anatomy of 
these parts which has not been frequently observed and geneivally 
admitted. I must now, however, enter into some details wdiich 
are not, so far as I know, to be found elsewhere. 

The common oviduct in the Blowfly terminates in two distinet 
enlargements (figs. 1 and 3). The more anterior is due to a 
thickening of its muscular coat where a thick retractor muscle 
(‘?i! 2 .) is inserted into it. This wife :ul raws the parts with the ovi- 
positor. The second or terminal enlargement {os) is, however, a 
pouch or bulb lined by a greatly plicated intima, and capable of 
distention, so that it encloses the entire egg during its passage 
through the oviduct. One egg is frequently found in this section 
of the oviduct whilst another occupies the uterine cavity. 
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The great interest of this pouch is that the gum- glands (< 7 /) or 
colleterial glands, as they are sometimes called, open by two 
slender ducts (d) into it, and not, as is usually believed, into the 
uterus itself. 

Although I have frequently satisfied iiiyseif of this, both by 
section and by careful dissection, this point is of such importance, 
that I shall enter into an examination of the views of previous 
writers with regard to the termination of these ducts. 

It is quite possible that several distinct glands have been con- 
founded under the term gum-glands ; indeed it is generally used 
for any accessory gland connected with the sexual canal. Tliese 
glands are generally described as opening into tlie vagina or 
uterus. Stein (24) gives a great nnmber of figures representing 
the oviducts, uterus, and appendages in the Coleoptera ; in many 
it is difficult to identify the gum-glands. In Ilydrophilm (Z. £?. 
Taf. iv. fig. iii) he represents tlie gum-glands as opening into the 
upper part of the ovarian duct. They are branching tubules 
which evidently form part of the ovary itself ; and, judging by 
his excellent figure, are identical with the so-called gum-glands in 
the Blowfly. 

Except in the Hydrophylidm, Stein considers the gum-giands 
as a portion of what he terms the “ apparatus of fertilization ” 
{BefnieMiings-OrganeX and re])resents them as if they opened into 
the spermatoplioroiis capsules or their duet j although in many 
eases it is almost evident from his figures that they open into the 
oviduct. In some of his figures the spermatoplioroas caj)aules 
are represented opening into tlie oviduct (] af. i. fig. vi), wliilst 
in others they are cori‘ectly represented opening into the uterus, 
whilst the gum-glands open into the oviduct (T\'rf. ii. figs, i, ii, 
and iii). 

Tracing' the gum-gland in the Blowfly from its ovarian ex- 
tremity, it lies first under and close to the ovarian duet ; ii] then 
leaves this duct and comes into relation with tiie spernuvto])lio:roiiB 
capsule, around which it foi^ms a loop. Tho duct of the gum- 
gland commences at the termination of this loop, and is easily 
overlooked, as it is in close contact with the duet of the spermato- 
phorouB capsule, round which it turns and runs forward in 
close contact with the dorsal wall of the uterus and oviduct to 
terminate in the bulb of the oviduct. It is not diflicult to undor- 
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stand how this duct has been overlooked, or how it has been 
supposed that the glands open into or with the seminiferous 
capsules. The gum-glands have also probably been confounded 
with true vaginal glands, which appear to exist in some insects® 

I shall again refer to the gnm-glands in a special section of 
the present paper in relation to their structure and functions. 

The uterus (figs. 1, 2, 3, ut.) is a thick- wailed sac lined by a 
strong Gutieiilar membrane, very different to the thin cuticiilar 
membrane lining the oviduct. It has a diverticuiiim or pouch 
(p) on its dor.'al wall immediately behind the orifice of the 
common oviduct. This pouch (sacouliis, figvS. 1 , 2, and 3, p) 
is lined by a very thick laminated cuticle with a projecting 
median ridge which appears to divide it into two lateral pockets, 
Each of these pockets opens behind into the uterus, and is 
usually filled udth a clear * colloid mass, which stains very deeply 
with alkaline carmine. It has all the appearance of being the 
same material as that which cements the eggs together when 
they have been deposited. The same contraction of the uterus 
which expels the egg would certainly expel some of this material 
from the uterine pouch. 


4. The Structure of the Gum-glands^ 

Although I have used the term gum-glands to designate 
these organs, it will be seen that there is nothing in their 
structure to justify its use. And although they are usually 
regarded as secreting-glands which form a glue or cement for 
the attachment of the eggs, a function first apparently ascribed 
to them by Biirmeister (7) and afterwards by Loew (18), Stein, 
who has examined these structures with more care perhaps than 
any other writer, entirely discards the view^ He regards the 
so-called gum-glands as accessory organs of fertilization except 
in the Hydrophilidse, where they open into the calyx of the 
ovary ; and, curiously enough, disregarding the extreme impro- 
bability that gum-glands would open in such a situation, makes 
an exception in these insects, and regards the glands as gum- 
glands. Stein further identifies these glands in the Diptera 
with his glandular portion of the organs of fertilization/’ 
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With regard to the histology of these glands, very little, if 
anything, can he said to liave been recorded of a satisfactory 
character. Stein gives several very remarkable figures (I, c, 
pL is. figs, i, V, and sii) of their histological structure, with the 
following description : — 

The fine structure of the glands is nearly the same in all 
Beetles ; they belong to that class of glands wdiich yield a 
fluid secretion, and which are tubular, follicular, or exhibit 
bladder-like cavities. In the gland-follicles the proper elements 
of the gland form a manifold layer of nucleated cells which pre- 
pare the secretion. Between these cells very fine wavy canals 
spread into the follicles, formed as outgrowths of the epithelial 
coat (of the central cavity), and terminate either in blind ends or 
within the cells 

''In general the contour of the gland-follicles is the same as 

that of the epithelial coat of the central cavity The 

secret in^-eelh lie letween the epithelial and peritoneal eoats [the 
italics are mine] without order, near and over oacli other, and 
not united together. In form they are round, oval, or egg- 
shaped ; in the latter case the blunt end is turned outwards, and 
the outlines of the cells, when one examines tlie entire follicle 
wider a. certain pressure, are not generally distinctly seen, so 
many lie over each other, and the cells, owing to their granular 
contents, are so opaque ” (pp. 102, 108). 

Leuckart (ICk), in his memoir on the Pupiparm, gives a 
figure of the corresponding gland of Melophapm ovimis^ which, 
although on a niiich smaller scale, represents a simikir ap])ear“ 
ance, and gives a description which eorrosponds nearly with 
Steufis. 

These figures and descriptions arc very difficult to uiulorstand, 
except on the supposition that both iStein ami Leuckart examined 
glands with a quantity of adherent fiit-ce,lls. Tho fat-eclls of the 
ovary form a large mass on its posterior aspect, a,iul closely sur- 
round and adliere to the gum-glands. These fat-cells, when half 
empty, as they always are in the egg-laying female, exhibit 

* ‘^Zwiseben diesen Zellon verbreiten sich am Pollikel sehr feiiio geschkln- 
gelte Kanale welche von Austiilpungeii dor Epithoiealliaufc gebildct wordoii, iintl 
die nacli aussen entwedor blind endigen, odor m eiiiei* Zelle endigois.” 
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appearances^ in optical section, wlaicli could be interpreted without 
difficulty, as Stein and Leuckart have interpreted them ; possibly 
the fine tubes are the fine tracheae of the fat-glands, whilst the 
cells figured by Stein are undoubtedly those of the fat-body, of 
which I give a figure (PI. XXYIII. fig. 15) for comparison. 
Sir John Lubbock (19), describing the corresponding glands 
in Goecus Fersiecie, gives a totally different description. lie 
says : — 

“ They are six in number, four large and two small, the latter 
being apparently attached by a short stalk to the peduncle of the 
large one which is furthest from the vulva. They lie three on 
each side, and their ducts open into the egg-canal close together 
and about halfway between the vulva and the division of the 
egg- canal into two oviducts. The iniernal structure is very 
distinct and interesting. It consists of many cells lying loose in 
the internal cavity, and resembling very much in form, size, and 
appearance the vitelligenous cells of the egg-follicle.” 

I have been unable to find any other published details on the 
structure of these glands, which I shall now give from my own 
observations. 

The gum-glands in the Blowfly are simple tubes, tortuous 
rather than convoluted, 2 m. in length, with an average dia- 
meter of T75 m. They have a glistening white appearance, 
and are beaded over the surface from the projection of the cells 
lining them. In sections these glands are seen to consist of an 
outer musculo-celiiilar coat, like the so-called peritoneal coat of 
the oviduct. This is lined by a single layer of large epithelial 
cells. The lumen is filled by a granular fluid or semifluid sub- 
stance. This is coagulated by alcohol, the granules suspended 
in it are blackened by osmic acid, and the intergranular material 
is scarcely stained by alkaline solutions of carmine. In this 
respect it differs entirely from the substance contained in the 
uterine pockets and from that witli which the eggs are cemented 
together. 

The epithelial cells which surround the lumen of the gland 
are irregular in form and measure, on an average, 80 /x in 
diameter, and from 30 to 40 /x in thickness. Many of these 
cells contain very remarkable spherical corpu.^^cles, usually 
one in each cell (figs. 15 to 20). Besides these, some of the 
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cells exhibit an oblojig nucleus surrounded by a clear area 
(PL XXYIII. fig. 16 ). 

In females in wliich the ovary is still without ripe ova (fig. 17) 
there are no corpuscles in the celLsj but nuclei in an active state 
of division. Each nucleolus or each group of nucleoli, two or even 
four (figs. 17 and 18, i), is suiToiiuded hy a clear area. In some 
there is a small speck of deeply stained chromatin close to the 
nucleolus (fig. 19). 

The epithelial cells (fig. 20, e) consist of distinctly reticular proto- 
plasm and stain readily. The largest of the contained corpuscles 
measures 25 ft to SO p, in diameter. A fully formed corpuscle 
exhibits a clear outer zone (fig. 20, d), 4 p in breadth, with a 
distinct radial striation. This clear outer zone closely surrounds 
a finely granular contents (e) which stains 1-eobly, and lying in it, 
usually near one side of tlie corpuscle, a clear vesicular spot (h) 
5 p in diameter, with a bright higldy refringent spherule 2*5 p in 
its centre (ci). 

These corpuscles have, in point of fact, the closest possible 
resemblance to the germ-ova of other animals. 

The relation of these corpuscles to the nuclei of the containing 
cells must at present remain a matter of conjecture. It appears 
to me probable that one of the nuclei of the cells in the young 
gland, when there are two or more, develops the corpuscle whilst 
the others remain quiescent. The nuclei both of tixe young and 
mature cells stain deeply, whilst the vesicle and highly refractive 
body in the corpuscle remain unstained. 

In several instances I have seen an appearance whicli leads mo 
to believe that the corpuscles when, mature are ilisehargod from 
the cells in which they are developed into the lumci ::)f tiic gland 
(fig. 20). Either empty spaces in the ceils or a distinct fissure 
siUTOunding the corpuscle which lies close to the lumen of the 
gland are not uncommon. In some preparations tlio corpuscles, 
or some of them, have evidently fallen out in niouiitiug the spe- 
cimen, . 

On other occasions I have seen what appears to be a rupture 
of the clear external zone, and a protrusiaii of the conbmta of 
the corpuscle into the lumen of the gland. There is certainly a 
close similarity between the contents of these corpuscles and the 
material which fills the lumen of the gland. 
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I Laye, howeyer, been unable i’O^ find either the corpuscles 
theniselyes or the vesicular bodjlliey contain imbedded in this 
material; but bright refractive muftlesar particles like the central 
highly refringent body of the* coef^ipuscles uudonbtedlj exist 
in it. 


5, Theoretical ComidemiloHs and Conclusions. 

I am led by my observatiotiB the following unexpected 
conclusions : — 

The ovarian eggs in the Blowfly', hiiA. probably in other insects, 
are yelks, and contain no germ. 

The so-called gimi-glands are Ln t’ceality germ- glands in wMeh 
the germ-ova are developed. 

Tljese germ-ova pass into the yeLhs fluriiig their passage through 
the oviducts either (a) as naked ge^^nal vesicles, or (b) as female 
pronuclei. 

I shall now examine these hjpol3re3Ses in relation to thewmrk 
of previous investigators, and discvs^s their probability. 

1. I have already shown that nmol difficulty exists in attempt- 
ing to reconcile the observations oi'p'j^tvioiis writers on the deve- 
lopment of the ova iu insects. S® re^c^ently as 1881 Prof. Balfour 
(1) regarded the whole question unsettled, and contented 
himself with stating that the relatiosi tcf the ovum to the genriogen 
and the relation of the yelk-cells ho the ovum are points which 
have been especially controverted.. X make this observation to 
show that tliG great number of rc miirches which have been re- 
corded by no means settle the q^neislion, which therefore still 
remains an onen one, 

2. The ek&tence of true germ-ofa.,if such they are, in what 
has always been regarded as an accosssory gland, although unex- 
pected, is not inconsistent wdth tko pn’obable genetic relations of 
the Insecta. 

liecent embiyoiogical obserrafcfoi:);? show that the Insecta 
exhibit resemblances, sufficiently stn:itling,to the Nemertid wmrins, 
and to the Trematodes generally, tallier than to the Nematoicl 
worms. This is seen by a comjmris'On ^of the early developmeutal 
stages of Linens (Barrois (2)) and (Kowalevski) with 

those of Mtma (Kowalevski, Bdts€lb}^;iuy owm unpublished obser*- 
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vations being* in complete accord witli those of the above-iiained 
authors. 

3. With regard to tho structure of tlic so-called gum’glaiids of 
Musca and probably of other insects, I woiihl submit that a, com- 
parison of the descri])tion of the gimi-glaiulB, a.s 1 hare given it, 
with the ovary of some Arachnids, Cnisiacea, and W ornis is not 
without interest, 

That- such ova arc develo])ed within cells and present appear- 
ances exactly similar to those I haA^e described, is pretty evident 
from the figures of the young ovary of S[)idcrs given b}' 8tulil- 
maim (25), plate ix. figs, 190 and 107, niul plate x. tigs. 214, 
215, and 216; whilst similar appemranees arc represented by 
Van Beiieden (3, 4, and 5) in tho gerinogcn of tho solid-bodied 
Worms and some Crustaceans. It is true these authors put a 
different interpretation on the relation of the ova to the epi- 
thelium of the gemnogen ; hut the tact remains that their figures 
are such as to show the close resomblMuce of tho geniiogcn in 
these aiiiinals and the so-called gum-glands of tlie fly. 

4. With regard to tho morphology of the gum-gland, so long 
as we remain ignorant of the precise manner in wlrich this struc- 
ture and the common oviduct are developed, its iiiorpliology will 
remain more or less doubtful. I have already given my reasons 
for the belief that the common ovidiict is part of the primitive 
ovary; and this opinion is generally held. Tho coiidiiioii of the 
parts in the Hydrophiiidie is an undoubted indication, I think, 
that the gum-glands arc merely modified ovarian tubules, and 
have a similar origin from the primitive ovary ; the eonnexioii 
which persists between these glands and the calyx of tlu^ ovary in 
the fly is not, 1 tlsink, unimportant in (his relaiioii. In tlie 
Hydrophilidm the gland is comparable with the gtsrm-gland of 
the Orus(;acea, Compare tho ligures given by Van l:kmc<ie!i, (5) 
and by Stein (24, i). 

It is true that Palinen (21) slntes that the ap|)cndicnlar giaiuls 
(the gum-glands and the spernuitophorous capsules) havt^ the 
same origin from tho ectodermal invagination as tlio vagi,i:ia ami 
uterus ; but Ms observations arc general, and ho believed ilio 
gum-glands to open into the uterus. 

5. Supposing my corpuscle to he a germ-ovum, its discharge 
from, the cell in which it is developed may^be considered an un- 
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paralleled plieuomenoii, I am by no means sure tbat it is so« 
Tlie changes in the germarium of the Trematodes described bj 
Van Beneden (5) appear to me to indicate a similar condition. 
The nature of the germ-ova in these has been discussed with 
great heat, some holding .dhat the germ is a naked nucleus, and 
others that it retains a thin, scarcely demonstrahle, layer of 
protoplasm around it. 

6. Until the actual passage of sucli a germ into the yelk has 
been repeatedly observed, I admit that a serious hiatus exists in my 
hypothesis. I am far from sure that the phenomenon has not 
been already observed ; at any rate a passage in Leydig’s mono- 
graph (17) on the ovaries and seminal pouches of insects is 
worthy of note in this relation. Speaking of the chorion of 
Mmca domestica, be says, “ this has at the upper pole of the egg 
a prominent micropyle which appears blocked by a highly refrac- 
tive corpuscle. The corpuscle is not present in all the eggs, and 
may be perhaps an exuding yelk-drop I would ask, may it 
not equally have been an entering germ-yelk ? 


6 . Bibliography, 

As the bibliography of the subject is given 'm eittenso by Dr. F. 
Stuhimann, 1886 (25), and Dr. A. Brandt, 1878 (6), I shall give 
only a list of the works quoted or directly tnade use of in this 
paper. 

(1) Balfour, F. M. — Comparative Embryoiogy. 188L 

(2) Babrois. — L’E mbiyologie des Nemertes.” xinu. Sci. Nat. ser. 6, 

tom. vi. 1877. 

(3) Beneden, E. Recliercbes sur FEmbryogeiiie des Crustaces/’ 

Bull, de FAcad. R. de Belgique, 2® ser. tom. xxviii. 1869. 

(4) Beneden, E. v. — Ibid. tom. xxix. IS/O. 

(5) Beneden, E. v. — “ Reeherclies sur la composition et la signification 

de rCEuf.” Mem. eouronnes et Mem. etrang. Acad, de Belgique, 
t. xxxiv. 1870. 


“ Bioselbe hat, am oberen Eipol eine vorsteliende Miki^opyle micl wie 
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DESCRIPTION OF PLATE XXVIII. 

Figs, i, 2, and rj. The uterus and its appendages in the adult egg-laying 
insect. The different parts are indicated by tbe same letters in ail the 
figures. 

b. Bursa copulatrix. 
d. Duet of the gum-gland, 
c/l. Gum-glaiid. 

m. Retractor muscle of oviduct. 

0 . Ovary. 
od. Oviduct. 

os. Terminal enlargement of the oviduct. 

2 ?. Uterine pouch, 
s. Sperm atophorous capsule. 
itt. Uterus, 
r. Vagina. 

a\ Attachment of the gum-gland to the ovary. 

Fig. 1. Dorsal view of the uterus. X 20, 

2. The same, with the ovaries. The parts rendered seiuitransparent 

with glycerine, and seen by transmitted light. X 10. 

3. A median section of the uterus in the vertical antero-posterior 

plane. 

4. The ovary of a three -dajr-olcl pupa, r, capsule ; a I, cells of the 

calix ; £ egg-strings, x 2CM}, 

5. Two of the egg-follicles from a ten-day-old pupa, el, call cine duet ; 

os, ovisac; sf, stalk of egg-follicle of the ovary; P-s/y, pseudo- 
yelk-granules of the I 3 upa; a;, cell-mass to which the stalks of 
the ovisac are attached. X 300. 

6. An ovisac from a young fly. te, terminal chamber; <.?c, egg- 

chamber; sf, stalk of ovarian follicle; d, calieine duct; 
trachea. X 200. 

7. Another ovisac from a young fly, a little more advaneecl y, edge of 

epitlieliiim of egg ; ec\ ec”, young egg-chambers. The other letters 
as ill figs. 5 and 6. X 300. 
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Fig. 8. The egg-follicle from the ovary of a mature egg-laying insect 

X 200. 

9. Trails \-ersG section of an egg. 77ic, micropylo canal ; ak, chorion ; 
V, vitelline membrane ; cl, clear yelk ; y/, granular yolk. X 00. 

10. A longitudinal section of an egg. me', chamber at anterior polo of 

tile egg ; m, micropylo. 

11. A section of the yelk, a, clear margin ; b, granular yelk. X 400. 

12. The micropyle. X 400. 

13. A section through the micropyle. X 400. 

14. Tiie testes of a larval blowfly, showing the union of the prolongations 

from which the duct is developed : after Weisniaim. 

10. Tho guni-glaiicl and some of the adjacent fat-body. I, lumen of the 
guiu-giaiicl ; e, epithelium of gum-gland ; bb, capsule of fat-cclls ; 
«, e, d, stellate and flask-shaped cells enclosed wdtlun the capsule. 
X 200. 

10. Transverse section of the gum -gland of tlie mature insect. 

17. Transverse section of the gum-gland of tho immature insect. 

15. 10, 20. Epithelial cells from the gum-gland, witlj the contained 

corpuscles and nuclei in difieronb stages of devolopmont. 


Oil the Deep-water Fauna of the Clyde Sea-area. By William 
E. Hoxle, M.A. (Oxon.), E.R.S.E., Keeper of tlio Man- 
chester Museum. (Comiimnicated Tby John MtiiiKAX, LL.D., 
Ph.D., V.P.E.S.E., E.L.S.) 

[Read 4th April, 1880.] 

(With Map : Plate XXIX.) 

S-OTOE the estahlishmeiit of tho Scottish M.iirine Station in tlie 
year 1884, Dr. John Murray has coiidaeted an cxteiLsivo series of 
dredgings in the greater nuinberof the lochs of the west coast of 
Scothind. During these operations he was struck, as .Forbes had 
been before him, with the restricted distribution of certain forms, 
as well as with the fact that some species occurred nowhere ofl* 
the British shores excejit in these depressions. 

In the sninmer of last year,' Dr, Murray suggested that I 
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sliould CO 11 tin ue these investigations, and endeavour to render 
them as complete as possible during the mouths of July and 
August, offering at the same time to give me the use of the 
steam-yacht ‘ Medusa ’ for dredging and trawling, and to allow 
me the use of the materials which he had already accumulated. 

Circumstances fortunately allowed of my accepting this offer, 
and during the two months just mentioned I made Millport, on 
the Island of Cumbrae, my headquarters, and thence made ex- 
cursions to all the different parts of what is now knowm as the 

Clyde sea-area.’* 

The physical configuration of this region has been very ably 
described b}^ Dr. Hugh Ei. Mill whose communication is illus- 
trated by an admirable orographical and bathymetrical chart. 
He regards the Clyde sea-area ” “ as bounded on the south by 
a line drawn from the Mull of Cantyre to Corsewell Point in 
Wigtownshire, almost coinciding with the contour of 50 fathoms 
and within it he defines seven deep-water basins, which have a 
depth exceeding 20 fathoms, and are separated from each other 
by ridges, considerably shallower than the extreme depths of the 
basins themselves. 

]. The Arran Basin extends on either side of the north of 
Arran, and up into lower Locli Pjne, being in shape like the 
letter X. In the sequel I have regarded it as subdivided into 
four portions, which may be termed respectively the “ Brodick,” 
‘‘ Cumbrae,” Kilbrennan,” and Inchmarnoch ” basins. 

The last of these is the deepest, and, indeed, attains the 
greatest depth found anyw^here in the Firth, namely 107 fathoms 
off Skate Island. The Kilbrennan and Inchmarnoch Basins are 
not so distinctly marked off from each other as are the remaining 
ones, the channel which unites them just reaching the 60-fathom 
line, the extreme depth of the former being 85 fathoms. The 
Brodick basin, which is off the hay of the same name, has a 
depth of 92 fathoms, whilst the Cumbrae basiu descends only to 
62 fathoms. 

2. U'j>per Loch Lym is 25 miles in length, and has a depth of 
about 80 fathoms off Strachur. 

3. Loch Striven runs up into the mainland due north o( 
Eotbesay, and attains a depth of a little over 40 fathoms. 

* Scottish Q-eogr. Mag. iix. pp. 1-7 (1887). 

lilNN. JOUEN.— ZOOnOOT, VOL. XX. 33 
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4. Tlie Bimoon Basin occupies the chanuel of the river from 
the extremity of Groat Cumbrae northwards, and extends up 
into the lower stretch of Loch Long. Its greatest depression off 
Dunoon is 56 fathoms. 

5. Loch Goil is only about 4 square miles in area, and its ex- 
treme depth is 47 fathoms. 

6. Ujj^er Locli Long is of about the same extent, but has a 
depth of only 35 fathoms. 

7. The Gareloch has an area of about 5 square miles, and is 
23 fatlionis in depth. 

The object which I set before myself was to ascertain as fully 
as possible the fauna of each of these depressions, limiting them 
by the contour-line of 20 fathoms, and then witli all the mate- 
rials available to draw np comparative lists, and to endeavour to 
discover their relations to each other. 

Unfortunately I have been unable to make much use of tlie 
published works of my predecessors, owing to the form in which 
their results are stated. ^‘Fairly common in cloptlis of 5^25 
fathoms,” with a few localities appended, is the type of a plirase 
which occurs continually, but is, for the purposes of the present 
inquiry, quite useless. The cases in which I have drawn infor- 
mation from sources other than the records of the Scottish 
Marine Station are all indicated. 

The specimens collected by Dr. MuiTay had been sent from 
time to time to the British Museum, and he had received from 
the authorities of that institution lists of those consignments, 
along with a number of named duplicates, winch were of great 
help in the identification of my own subsoquont acquisitions. I 
have to acknowledge, with my sincercst thanks, the assistanco I 
have received, not only from the staff of the British MuscHim, but 
from several other friends. Mr. David Eobertson a,iui the Rev. 
Canon Norman, wliose extensive knowledge of tlio British marine 
fauna is well known, were at Millport during the greater part 
of my stay there, and I had thus the advantage of being alile to 
consult them constantly. Messrs. Isaac 0. Thompson and W. S. 
M'Millan, of Liverpool, have been good enough to draw up lists 
of the Copepoda for me, and Prof. Ilerclinan has given jmo the 
benefit of Ms aequaintance with the Tuuicata. To Dr. John 
Murray, as above stated, I owe the suggestion of tbe present in- 
vestigation, as well as the means of carrying it out. 
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Before proceeding to emimerate the species obtained, it seems 
advisable to say a few words regarding the mode of procedure 
adopted in collecting, for this probably explains certain general 
features in the results obtained. In the great majority of in- 
stances the instiuiment employed was a shrimp-trawl, which was 
found on the whole more convenient for working in these loca- 
lities than the dredge, owing to its bringing up a less amount of 
mud and a greater variety of forms. Certain groups, such as 
the Mollusca, are not obtained in such large numbers as by the 
dredge, and hence the list of these animals obtained is small as 
compared with that known to inhabit the district. 

A tow-net was generally attached a short distance above the 
trawl, so as to capture any Crnstaceans which might be swimming 
just above the bottom. These were almost invariably found to 
be of a different species from those taken in the nets which were 
dragged at the surface. 

Statement op Eestjlts. 

For conrenienee I have drawn up the results in the form of a 
Table, with a column corresponding to each basin. The figures 
sbow the range in fathoms in that particular region, whilst there 
is appended in another column a sketch of the distribution of 
each form outside the British area. Those facts which have been 
taken from the published writings of others are indicated by- 
italics. A note of interrogation indicates that I have obtained 
the species in that locality, but the record of the exact depth 
has been lost, d means that dead shells, not living specimens, 
were obtained, 
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Ariun Basin. 

tipiwi] 

iiOL'h 

Byue. 

Erodicb 

JJasiii. 

Kil- 

biaaniaii 

Basin. 

Inch- 

inaruoch 

Basin. 

Cumbrae 

Basin. 

PisCPjS. 






1. Pristiiiru.'i raelanostomas 





37 ^ 

(Boniiji.) 






3. Aoaiitliias yiilgaris, Itmo 


26 




3S 



26 






20 

100 



5. maeulatii, Monfiuf, 






C). liOpliius piseal.oi'iuH, L 

'70 











7. Cuttiis bubalifi, 


60 




Lilljebor.o’ii, (lalJp.ff. 

15-30 





1). scovpiuHj L 












10, Prigla gumardna, L 

80-00 

26-46 




11. Triglopa Mnri'fiyij Gthp 


64 




13. Agon LIS cataphmffiinR., L 


20-64 










13. Liparis liparia (L.) 


49-04 


i 









14, Gobins Jeffraysii, Gfhi'. 


20-45 


56 


Xy. nihiufcus, Giu 

50-00 

26 

37 


50 

1 fi. Gallionyrniis lyvjy h. 


2(i 










17 . Raj\ , 


26 




18. Centronotus gmiellua (A.) 


20 




10. Siiekms lanipetiwfoniiia 




1 60 


20. Gadus HiGtOlnuH, h. 


26 

00 



— - limana, B -r-. 

00 





123 . ... 


26 65 

80 



— - 'L'nf'it'bit)g!fp 7 ”a . ,, 

50-00 

26-4(» 

00 

m 


24. HiiniituK, L 

(»5 


56 

37 

25. « inori'lina, L....... 


2(» 




20, Merluccius moi’liiccius (A.) 


26 

80 



27 , Molva inolva (A.) 






28. Onus eimbrius (A.) 

30-90 

46 

70-100 

56 

37 

20. niaculatus f llmo) 


65 

40 



30. Hippoglossoides Hinandoides 


40 

45-100 



{Ml) 






3L xilatessoides 

30-60 

26-46 

80-100 


30 

32 . Khombus megastonia {JOonoiK) 


40 




33 . noryegicnSj Gf.hn * .... . 


45 




34. piinctatus {ML) 



'eo 


35. Heuroaectes cynoglossus, M ... 


46-70 

80-100 
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Locli 

Striven, 

Dunoon 

Basin. 

Loch 

Goil. 

Upper 

Loch 

Long. 

Grare- 

loch. 

General Distribution. 







“ Seas of Europe, being common in 
the Mediterranean.’’ 






Temperate seas of Northern and 
Southern hemispheres. 






Around the seas of Lurope, Medit. 






Western Europe, rare in Medit., Ma- 
deira. 


30-40 




European eoasts to Medit.; Madeira. 


30—40 




Eare north of 60'^ N., Medit. to Cape 
of Good Hope ; Newfoundland to 
Cape Hatteras. 






Arctic' regions in both heraisplieres ; 
Baltic, North Sea, Fi’anee, Spain. 


15-30 




Norway and Emroes (new to Ihitain). 





Arctic and N. Atlantic in both hemi- 
spheres ; Baltic, North Sea. 






Balti{‘ ; West Europe from Norway 
to Medit. 






New species ; an arctic genus. 






Iceland, Norwny, Baltic, German 
Ocean. 


30-40 





Polar Eegions to Cape Cod, and to 
Scandinavia, Denmark, Holland, 
France. ? Mediterranean. 

40 

1 43 




i Shetland, Medit. 

20-43 

45 


20 

1 Scandinavia, Shetland, Channel, 
Medit. 






Norway, Denmark, German Ocean, 
very rare in edit. 






Scandinavia, Denmark, Shetland, 
Medit. (new to Britain). 

00~40 




20 

Greenland, Iceland, Shetland to 
France. 

20 1 


40 

20 

Iceland, Scandinavia. 


o 

( 

o 

* 40 

1 



Northern . and Arctic Europe, New- 
foundland to Capo Hatteras. 






Scandinavia to Al’edit. 






Scandinavia, Fmrocs (new toBr'ifcun). 


3(Mb 




Scandinavia to Medit. 






Scandinavia to Medit. 


40 




Northern sea.s of Europe and America. 

3iM0 

30-40 


40 

20 

Scandinavia to .Madeira and Medit., 
Greenland to Oajie Hatteras. 

00-40 

30-40 




Spitzbergeu to Medit. 

20-40 




Coasts of Northern Europe. 


40-42 




Coasts of Europe. 





Coasts of Northern Europe. 

30-40 

20-40 

40 

40 

20 

North Atlantic. 







Northern seas to French coast. 


43 




Sweden and Norway. 






Northern Europe to France. 


30-40 


40 


North Sea to France, American coast. 
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Arran Basin. 

Upper 

Loch 

Fjue. 

/ 

Brodick 

Basin. 

Kil- 

breiinan 

Basin, 

Incli- 

inariioch 

Basin. 

Cum brae 
Basin. 









20 




3S. inici'OGcpliJxlus, Do}ioi\ ... 

50-eo 


40-60 





26 






65 




41. Argentina spliyra^na, L 










66 








42 species. 






Tcisticata. 







? 

? 

80-104 



44. Stjela grossularia, V. Ben 

50-60 

? 

80-104 


70 




80-100 


70 

46. I^olycarpa pomaria, Bad 



? 


47. Oorella parallelognamma, 0. F. 

? 


‘1 


50 

Mull 







? 

'? 



60 

49. Asoidia mentula, 0. F. Mihll , ... 


) 

45-49 


70 

60. scabra, 0. F. Milll 

? 


45-104 



51. Yirginea, 0. F, Midi. 

} 

) 

80-100 



9 species. 






AIollttsca. 






62. Eledone cirrosa, LaMlc 


22 




63. Sepiola Eoncleleti, LcacJi 


22-70 





64. Eossia Oweni, Ball 

28-90 

22-49 



S0-G5 

55. Denciron otus arboreseens {Miill.) 


40-49 



56. Scaphander lignarius {L.) ' 


22 




67. Pleurotoina (Bela) turricula 



45-49 

50 


{Mont.) 






58. Clirysodoiniis antiqun.s (Z.) ... 

50-90 

22-70 

37-104 

60-62 

' 50 

59. Fusus (Sipbo) gracilis {Da <7.)... 

22 

22 

ICO 

()0-62 

50 

60. Buceinnm undatunp L 


22-70 

104 cl. 


50-70 

61. Aporrluiis pes-peleeaiii (Z.) 


22 

37-49 

60-62 


62. Tu rritella terebi-a ( Z. ) 

60-90 

22 

37-49 

50 


63. Emoa ahysskola, Forbes 



100 



64. Yelutina lievigata {Penn.) 



104 


60 

66, Hafcica Alderi, FoiEes 



80 



66. Montagni, Forbes 

00 


104 

60— t >2 


67. sordida, Phil 

90 

22 

37-104 tl. 

60-62 


68. Trocbus (Oibbula) cinemrius, Z. 



45-49, 

60 

30-76 




104 (1 



69. magus, Z 



45-49 Z 



70. (Zizyphmus) zizj'phiniis, Z. 


4f.^-64 



71^ ( ) millegraims, Phil . . 


40-49 

104 


30-35 d. 

72. Emarginula crassa, Sow, 



104 d. 
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Lodi 

Striven. 

Dunoon 

Basin. 

Loch 

Groii. 

Upper 

Locli 

Long. 

Grare- 

loch. 

General Distribution. 





20 

Icdancl, Northern Europe to France. 






Iceland, Northern Europe to Bay of 
Biscay. 


40 



20 

Iceland to France ; Kamtscliatka. 


30-40 


30 


Iceland to France ; rare in Medifc. 






Britain to France and jMeclit. 

37 

3:2 




Norway to Medifc. 






Europe, Medit., East Indies, Japan, 
Tasmania. 

[U.S.M 






Greenland, Spitzbergen, to Britain; 




30 


Arctic to Belgium ; tJ.S.A.(?) 

Arctic to Britain ; U.S.A. 







40 

35 



Scandinavia to Medit. 



35 



Scandinavia to Britain. 






Arctic to Medifc . ; Australia. 


40 

30-40 



Greenland, Iceland, Scandinavia to 
Britain; U.S.A.?; Medifc. 






Scandinavia to Medit 






Scandinavia to Medifc, 






Scandinavia to Medit. 


30-40 




Greenland to Scandinavia and Medifc- ; 
"W. Africa, Canaries. 

40 

30-40 

36-40 



Scandinavia to Britain. 






Arctic. 






All European seas. 1-50 frns. 

40 

42 




Arctic and Boreal Europe and U.S.A. 

[3-100 frns. 


30-42 

35-40 

30 

20 

Arctic and Boreal to France. 

[5-30 frns. 

30-44 

30-40 

35-40 

30 


Boreal Europe to Bay of Biscay, and 
U.S.A. 5-SO fms- 

30-40 

30-42 

30-40 

30 

20 

Celtic and Boreal Europe, Greenland 
and U.S.A, Low water to lOOfms- 

30-40 

30-40 



20 

All European coasts, Medifc. 

[3-100 frns. 


30-40 




Boreal and Celtic. 7-100 frns. 






Scandinavia to Medit. Deep-water. 



35 



Arctic and Boreal. Isle of Man. 

[Shallow water to 30 fms. 






Atlantic and Medifc, 


30-42 




Celtic Begion- 12-90 fms. 



45 



Medit. and Atlantic. 20-6(^ fms. 

30-40 

40 

30-35 

30 


Norway to Spain. Shallow water to 
[20 fms. 






Britain to Medifc. 3-25 fms. 






Norway to Medifc. Low water to 50 fms. 


30-40 




Norway to Medit, 1 5-100 fms. 






Norway. 20-25 fms. 
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AiiiiAPf lUaiN. I 


7‘). Eniiirginula roiiculafca, Soio. ... 

74. Pundairelia j>foacliiua (L.) 

75. Tcetnra fnlva (Miill.) 

70. Chifcon niarginutus, I^enn. 

77. Dentalimu entalis, L. 

78. Aiiomia ephippiiiiii, L, 

79. patelliforinis, .L. 

SO. Lima elliptica, 

81. Fecton iiliiximaB (A.) 

82. operculai'is (X.) 

S3. puaio (X.) 

(Si. ■“ — septomradial.us, MillL ... 

85. striotus, IMilU 

86. tigriuus, MilU 

57. Modiola modiolus (X.) 

58. barlmta (X.) 

89. Modiolariaiuai'niomta {ForhesY' 

00. Nucula niticla, Sow.., 

91. nucleus (X.) 

92. sulcata, Bromi 

93. iemiis {Mont.) 

94. Led a miuuta {MilU.) 

, i*. brevifostris, Jf-Jr. 

95. Astarre compi’essa (Mont.) 

96. elliptica, Bmivii 

97 . — - SI dent; i {Da C.) 

9S. Cardium acideat-vmi, X. 

99, eehinaiuin, L 

100 . Insciatum, Mont 

101. ininimuiu, DiiL 

102. Oypriiia isbindica (X.) 

103. Isrxwdia cor (X.) 

104. Dosiinia exoleta (X.) 

105. lineta (Tuli.) 

106. Venus fasciata {DaC) 

107. ovata, Fenn 

10<S. Ch*yptodoia ferniginosus (Zdj/Xc.s) 
100. flexuosus {%hint.) 

110. CToulinonsis {Jt'jD'.) 

111. Solen pellucidus, J^ena 

112. Maetra elliptica, JBroimi 


jJrodiek 

llasin. 

Xil- 

hnninan 

Jlasin. 

I'nch- 

ni.'iruoch 

IJ.'isii). 



104X 

104 



104 

00 

22-50 


37-104 

37 

50-90 

40-49 

80 

45-49 

22 

50-GO d. 

22-64 

65 

37-4-9 

50-90 

80-90 

22-70. 

37-104 

37 

45-49 



40-40 


50 60 

40 

45-104 

50-60 



SO-90 

22-70 

37-104 



80-104 


22 

4n™ioi 

50-60 

50-(,iOX 

70 

22 

37 

101 

37 

50-60 

65 

104, 

3*7 

45' 49 (1 



137, 45-49 X 

50-60 

TO 

40-d9 

37 

: 37- 49 

70 


45-104 


Oiinibrao 

Fasiu, 


60-62 


60-62 

60-62 


50 


50 


6 > 04»2 


Upper 

IjOC !!! 

Fyno. 


50 



30»75 

70 

30 .SO 


70-75 


36 

50 


■'»' This form is. ol courae, only found along with the Asoiclian on which it is parasiiic. 



Lorh 
ISl riven. 


40 


;i()-40 


tli) 40 


00-40 
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Ounooii 

li!a.nin. 

.L(»(4i 

Upper 

L<u4) 

Lun;^. 

(lan^. 

loch. 

Ucneral UiHirihuiion. 





Ail W(‘.sf. Knrope, 12--00rms. 





(4i*c(‘iiJ;itid, iS'orlJi Allniiiic, ll.M.A., 
!md 4a.p:ui. 2( U1 i H4 litiH. 





Norway. 20~S0itnM. 

jS(saiidinavia, U.B.vV., Ua^; 

1 ISlialhnv. 






05 



Norway lo Spain. 40 -'70 fms. 

•W 




All European seas. Low water to 

[00 fn iH. 


45 



Northern Luropoto Modit.. 45 5orm«. 




All Uiiropean coa-HtH. 15-20fHiH. 





Norway to Clibniltar and Alcdit. 

1 0 "40 funs, 

00'«40 




All JiiUropean BcaH. 5 400 OnH, 


::l5-45 



All .hjuropeaii BcnB. J^Ow water to 

jOO ftllH. 

;!0™40 



Scandinavia, AiVdit. 20- 100 fnia. 



00 


j'iorcal, veryranUn Mcdlt. f2“OOi'inB. 





Atlantic! a.i id N. Unroiiean Koas, 

1 ,l2“-4»0 iinH. 





N. Al.lant.ie. Low water li> 70 i’»na. 





Lusitaiiian Be^fion, Alodit. t‘5 ! 0 1'lUH. 





All ,Knrop(*nn waiH. .Parasitic on As- 
ciAiti waiAflii. Low waf or t o 4 ( ) fnw- 

00-42 

05 

00 

20 

Sweden, LuHiOuiia,, .Mediti. Shallow 

1 water to 04 fniM, 





All Europeiui seas. Oj^innion. 

[7-410 fnns. 

00-42 

45 



Scandinavia to lif’edit, (dttep). 

1 00 lot) I'niH. 

00-40 




Northern Uurupc, aaid U.S.A., 

[40- too fnis, 

40 

05™ 45 



Aa'ctie and Scandinavia. 10 100 tins. 





Norway. 7~70 fms. 





(Laanihuid, Norwa-y. 10- 45 fniH. 





All iiliiropenai seim. 8-SO fms. 





Scandinavia to M(‘di(.. 





Swandivmviii to N. Al.la.nti«* 7 80 tins. 





AtJa.ntie. 




I 

Arctic and Norway. iKL70 IniB. 





Northiam Europe. 5 -SO tins. 





St*undiua.via Uy M'cdii. 15 -40 faiH, 





: All Enropeaai seas. 

[Low water to 80 tins. 





All European .seas. 

[Low water to 00 fma. 





Norway to Aledif;. 4-00 fins. 





Norway to Med it. 5-100 tins. 





Arctic to Medit;. 20-100 fins. 


40 



Arctic to Medit. 5-80 fin a, 





Arctic, Allan tie, and MAdit 




20 

ThronghoutEuropean seas, 6-100 tins. 





Arctic and N, Atlaotio. 

[Low water t;o 50 fms. 
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P.rodicb 

.Basiu. 

AliliA 

lul- 

brciuia.u 

Hasiu. 

V Haw IN. 

Jlicb- 

ni.'iruucli 

.BaH!!!. 

('■uiiibrju* 

il'isin. 

Hppi 

■Fyiu 






50 ff 


50 00 

22 


50 

30 


50 








45-40 



117. (Sumolc (Abt-a) alba, (HVior/) 

9i) 


.37-80 

50 

3(5-51 

118. lujiila, Milll. 



80 



119 ^ teiiuia {Monf.) 






120. Ouspidariii aJjbreviaia', hor/H's... 



30 



121. ciiH])iclula, (Oli(’l)... 






70 s|K'cics«. 






EllACillOlaSDA. 






122. Terobmtulina eapiit-serpeiitiH 



80-104 


50 

(i.). ^ . 






1 species. 






POLYZOA. 






123. Scinipocollam reptans (L.) 


04 




124. Biigula tui'binata, Alder 


30-50 




125. Oeliaria iisiulosa (.£',) 


25-()4 




120. Flustra foliacea (71.) 


25-40 




127. .secuici{Vons {Vallan) 


05 




128. Membranipora catemilaria 


50 




{Janmon), 






129 _ — Pleiningif Busk 


05 




ISO. pilosa (7^) 


50 

104 



131. Micropordla ciliata (Pall) 


50 




132. — impressa {And.) 


50 




133. Schizoporeila miicorriis(f/oA«.s'A) 


25 




134. Hippo thoa carinata, Nantum.*. 


50 




135. l^orella compressa {Haw) 


25 




136. Sixiittia reticulata iMacCirUl) ... 


25 




137. Mucrouella PeacKii (ToJinsi.)... 


25-G4 




138. ventricosa {Sms.) 


50 




139. Cellepora ayiculmis, Sincks ... 


50-05 




140. pumicosa, Z. 


5)0 




14E ramulosa, L 


25-04 












Locli 

^trivon. 

Dunoon 

fjasiii. 

Do(‘-li 

('Soil. 

1 ^]>})r!r 
Locli 

(Sa,nn 

lodi. 

< SmuM'al Dislriluii ion. 






Ai'clic and AlJanUo. 

(HhaJlow Wiitnr to 34 I'lii'i. 

40 

40 

30'"3i> 

30 


All Eui‘o'{h>;ui 7 In SO !’»«. 





30 

iiovwil and OcKiio rogiouHi, iN. Sjtain. 

I'ShiiJlow. 






Ai'otic. 53 ftUH. 

30*41) 

30-43 

35-45 

30 

20’ 

iScaudinavia to Mcidit. 

lOoiniuou l-iO fuis. 






Norway to Mod it 



40 



.0ri(.aiii io Alcdlt'. 






Norwn,y, Afodit, 40-200 fiiw. 

30-40 





Norway, Sweden, Aleclil. 12-185 rinw. 






All Europoaii houh, IT.kS. A. 10*00 fnirt. 






Beaiidiiiavia io ModiL, B(*d 

[To loo I'lnw. 






Drifci.sli only. ShalhjW'. 






Seandinavia io Mcdit, Il.S.A,, 'Ma- 
deira, Indian Ocean, N. Zealand. 

[40-140 fiuK. 






Norway io Meclii;., S. Al'rioa., 
lAuaMio. To 70 rnuu 






Spitiibergoti lo Medii,, Xjitbmdor. 

[10 300 fms. 






North Sea to ,Medii., U.S'.A. 

[-10-300 f 1,113. 



i 




Greenliuid to Aiculil , 

[“ d.Hde-ma rliH io deep water.” 

* 







Gmadn-nd and Norway to .'Medit., 
U.8.A.,, Indian Ocean, N. ZiN'ilaauI 
[Low water to 100 tmw. 






OoHinopolitian. 0 145 IhiH. 






Norway i,o Mcdit. 30-40 1‘hih. 






Greeuland to Med.it,, U.S. A., 8. .Africa,. 



i 



Antrim, Birlerbiiy liay. [30 1.70 fiuK. 






Arctic io N. Idmneo, 40 170 ftoB. 






Norway to Aledit., Falkland .Th., JN. 
Zealand. dO-SO Ouh, 






Or(,ienlaiKl and N(,)rway to Medit,, 
U,S,A. Dow water to 170 .fins. 






Arctic, Norway to Medit., N. Zealand. 

[10-2047113. 






Spitsbergen, Scandinavia, Medit., 

u.s,a: 






Cosmopolitan. 5-50 fins. 






Norway to N, France, Madeira. 

[8-170 fms. 
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4 o4i 



Arran Basin. 

Upper 

Loch 

Fyno. 

Brodick 

Basin. 

Ivil- 

breinian 

.Basin. 

ludi- 

ItKU'UOob 

Basin. 

Gmnbr.'ie 

Basin. 

14:2. Grisia clentioulata [Lamk.) 


04 




143 , eburnoa (X.), va/i\ aculeata 


50 






25 




144. Stomntopora gramilata (J/.- 


05 




Edw,). 








05 




146. Diastopora obclia, Johisl 


50-04 




147. Liclieiiopora bispida {Flem-.) ... 


25~(>4 






05 




143, verrucaria {0, Fabr.) 


50 




149. Miicroriella vcnl.ricQsa 


50 




150. Vesieiilaria spiiiosaj (X.) 


50 




151. OylindrcDL'ium dilatat uru,Xri*J2t7iw. 


05 




29 species. 






Crustacea, 






152. Inaobus dorsetfcesisis, Penn. ... 



37-104 

50-00 

50 

153. — — doryiichuB, Leaoh 


25 




1,54-. Hyas ai'aiioua, X, 





50 

155. coai'ctatus, Lcarh 

GO 

49-05 

45-49 

oi) 

75-80 

156, Btenorbynclms leingirostriB, M.- 


40-49 

37 

50 


Mdw. 






157 . rostratiis, X 


40-04 




158. Eiirynome aspera, PeuM 




.50 


159. Portuniis depiirator, X 

80-90 

? 

104 

50-00 


ifjiQ. bolsatus, Fahr 



45-49 



101. marinoreus, Leach 






102. piisillus, Leach 



B)4 




,103. Ebaiia, tixbcmsa, PchH' 




50 


104. Liihodes mala (X.) 


? 

37 49 


70 

105. Eupagurus bcnihardiis (X.) ...j 


20 49, SO 

37-i04: 

50-00 

♦ »5 -70 

1 (;( 5 . Prideauxii {I Mich) 


50 


50 00 

! 

pvibescens {Krl’n/er) I 


20 05 


(in 


1 ( 13 , excayatriH, Miers 



45 •I'.l 



109. Anapaguinis bevis (d'hnmpson) 


? 

;t7-J,04 

00 


170. Cabitliea dispersa, Male. ... 

50-90 



1 


1 71 . — * nexa, Fmhlelem 

50-00 





172. scpiainiferai, Ijeach 


49 

1 


80 

173. Maiiida I'ligosa (Fabr) 

80-4)0 

70 



174. Oalocaris Mucaiidrese, Bell 

50- 90 


8{M()4 

50 


175. Nephrops iiorvegicus (X.) 

80-90 

40 

37 



170. Crangon Allmani, Kbiahan ... 

25-90 

20-70 

37M80,./d.'; 

40-02 

50-75 * 

177 . — — eebinulaius, M. Barn 1 



104 



178 , spinosua, LeacL ! 



45-49 


* 1 

179. Nika edulia, Misso I 

US 


lOJf 



ISO. Hippolyte Gaimardi, M.-Edw. . 



45-104 


50-75 

181 , pusiola, Krbi/er 






182. seeurifrons, Narman 

Ml-iX) 

r>o-(ia 

37-80 

00 70 

35 - 80 

183. — ^ — spinus, Bowh 


(55 
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Loc'h 

Sirivcu. 

'Duno(m 

Jjaaiu. 

Loah 

(U>il. 

LtH^h 

(0\ re- 
loch. 



Ucucrnl DiHt.ributiion. 







Artd.ic 1.0 Medit., IT.S.A., Ahuleini., 
IS. AlVica. [ 10-100 fuw. 







All liritiHh sliores. , ^ ihis. 







IN'ova Zcmbla, Sc<in(lina\ia, 







Norway to N. France. 

[Jjow water to 170 fnis. 







Norway to Med it. 

{2 inis, to “ dee}) water.’’ 







Arctic and Norway to Modit,., U.iS.A. 

[2-20 fnis. 







Greenland and Norway to S.W. 
Franco. dV) 170 fins. 







Shetland. 80-100 fins. 







Arctic, N oiavay , TJ.S. A. 1 0-150 fnw. 







Arctic, ScandiiiaTia, lu Modit., New 
Zealand. 







Norway In N. Fratice. 







llelgiiuu to Mcdit. 8-? fnis. 



aMo 




Norway, Al'odit., Atlantic. 







Norway, iledit., Atlantitj. 



3(1-11) 




Norway, Ijabrador, U.S.A. 



30-43 


30 

20 

Norway, Labrador, Arctic, U.S.A. 






... 

Aledit.J Atlantic. 







Norway. 







Norway, Medit. 25-35 fins. 



.30-4tJ 

'W 

30 

20 

Norway, Aledit. 







Norway, Medit. 






20 

N. Atlantic to M(idit. 







Norway, Modit., Cauaries, 







Norwa,y, Medit. 




40-45 

30 


Norway, TJ.S.A,. Shallow. 


: 40 

00- .'12 

}i0-40 

30 

20 

Norway, Modit., IT.iS.A. 



3()-..-40 




Norway, MiMlit., Oajic Yorde. 







N<.>rw''ay, Lalmiclor, Arctic, U.S.A. 







Modir.., Atlantic, Sonogainbia. 







Norway, At edit. 







Norway. 


■ n 

':io-4o 




Norway, Medit. 







Norway, ATodit, 


40 

30-40 

30-40 



Norway, Alodit. 



40 




Norw'ay, Afedit, TI.S.A, 


40 

30-42 

45 


20 

Norway, Alcdit. 


40 

30-42 

30-45 

30 

20 

Norway. 







Norway. 



42 




Norway, Medit. 







Norway, Medit, 


40 

30-42 

30-35 

30 

20 

Norway, Labrador, Arctic, U.S.A. 




20-35 

20-35 


Norway, U.S.A. 


40 

30-42 

30-45 


20 

Norway, U.S.A. 







Norway, Labrador, Arctic, U' S.A. 



456 


ME, W. E. HOYLE OH IHE HBBP-WATEE 




Aukan Basin. 


Uppe 

Jjueli 

Fyiic 

Broclicli 

Ba.siu. 

Kil- 

brcunaii 

Biishi. 

IiK‘b“ 

mnnioch 

Bn.sin. 

Gumbrac 

Basin. 

1S4. Cari,di(jn GS-ordoni (Sp, Bate ) ... 


50-00 




185, Pandiilus annulicornis, Leach ... 

45-90 

20-70 

45- 100 

40-70 

(50-70 

|8(;, breTirosiris, liathke 



37 




50-90 

49 

JOA 



188. WyctipLianes Borvef^ica (M.Sars) 

50-90 


80-100 


f.O-76 

189. Boi'copliausia inenms {Krip/cry^ 






IPO. Jla&chi iM. Sars) 




GO 


ilU. Mj?sidopsis didel])Iiys {Borman] 







192. Mydis Be£;lcc(a, Cr. 0. Sara 



00 



198. Cirolaiui iiirtipes, M.-Kdw 



37-80 

20 


194. Conilera cylindracea. (Mont.) ... 




50 


195. Muiina wliileana, 8’p. B. 4'’ JV. . 




05-40 


19G. fTiiiiira maculosa., Lc.ach 



40-00 



197. Arcturus long'iconiis (Sotvh.) ... 


49 

m 

30 


IDS. .Tdotea pa,i’allela, Sp. B, A fV,... 





50 


199. liipponioclon Ilolbblli {Kmi/er) 



so 



200. Trypliosa lougipoa (&p. Bah)... 




m 


201. Ciillisoma erenatum {8p. Bate) 



so 

30 


202. Bathyporeia pilosa {LimUtr ,) ... 

30 





203. Lysiaiiax tumida (Km/cr) ; 


.. ... 

40-00 



204. Loacothoe spinicarpa {Aht/d.)... 



03 



205. Stenothoe inoiioculoicles (Mont.) 




40 ’I 


200. Harpinia pliimosa (Krirper) ... 



so 



207. Westwooclilla caecula, Bp. Bale 


30 




208. Muiiocubxlos Stimpsoni, Bp. 



105 



Bate. 






209. loBgimainis, S]). B. cf- W . . 

■20 





210. Epimeria cornigera (/. C. Fahr.) 

SO 


SO-100 

(50 

/jl^ 

211. CbeirocratiLs Sun de vail t 




35 


21 2. n.ssi mills { TJUjeh.) . . 



104 



213. Ganimiarua loou.sta (Jb.) ......... 




35) 


214. Mffira Loveiii (Bruz.) 

SO 



55 ■BO 


21,9. loiigiiTianfi, ( /Imc/y.) 



00 



210. Amathilia bomari i^Ifahr.) 


05 




217. Ampeliaca macrocephala, lABj. 

SO 





218, tcnuicornis, X'////. 



"'so 



219. ITaploops tubicola, JMlj. 




00 


22{ ). sclosa., JJoeeh 



100 



221, Pod<7ccrop.-^i.«i Sopliia,, Boeo/c ... 






092. imdatii, Sp. Bate 

2o 





223. Corapus abclitris, Templti 



80 




224. Evacliio Nordinanni, Lov 


...... 



00-70 

225. Calanus finmarebums, Cranna' . 

50-70 

20- 40 

24’ .84 

'Ho* 

30 A5 

220. Eiielireta norvegiea, Boeeh 





O'l 75 

227. P.^ou ducal anus elongatns, 

*70“ ^ 

20-40 

24- 84 

50 

35-75 

228. Tcinora longieornis, MUil 

1 

20-40 

24-84 


35 

229. Gentropagos ham alas, BllIJ. ... 

70 : 

20-40 

24^B4 

50 

35-^70 

230. Dias longiremis, LUtf. 

70 ' 

40 

20-80 

50 

3«b70 

231. Oitlioim spinifrons, Boeek 

50-70 

20-40 

24-S4 

50 

30-35 

232. Ectinosoma atlaniieum (i?r. 4' 



24 



Boh.). 






233. Scalpelliim vulgare, Leach 


40 




234. Balanus haxueri (yDc.) 



104 d. 



83 species. 
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IjOL'h 

striven. 

Hu noon 
IJnsin. 

Loch 

(O)il. 

l^piwr 

|jO(‘h 

]jon^. 

looli. 

Gcnoral Disl ribui ion. 


4-3 




Norway, U.S.A. 

40 

;j(P4t) 

30-15 

30 

20 

Norway. 





20 

Norway, Arctic, Modit. 

40 





Norway, Modit. 

40 

30-40 

30- 'oU 



NorwaV, U.S.A. 




30 


Norway, XJ.S.A. 

4-0 

40-45 


30 


Norway. 


4 ;^ 




Norway. 






Norway. 






Mc^dit. 






Firth of Clyde to S. of Brit.ain, 






Firth of Clyde to S. of Britain. 






N orway. 


.JO 




Norway. 



, . . 



Modit. 



...... 



Norway, Medit. 






'N oinvay. 






Norway. 






Norway. 






Norw'ay to Mcdit.'^ 






Norway. 






Norway. 






Moray Idrthj Plymouth. 






Plymouth. 


00 




S. Norway to S.W. Franco. 


00 




Norway, Xretic, Medit. 






Norway to I5*aneo. 






Norway to hh'uncu. 






Norway, Labrador, Arctic, Medit. 






C rcenland, Spitsbergen to Denmark. 






Norw’ay. 






Norway, Arctic. 






N orway, Labrador, 




.. ... 


Norway. 


00- on 




Norway, Arctic. 






Norwaj^ Arctic, IJ.S.A. 


00 




Norway* 






Nortbuniberland. 






Medit, Atlantic. 






North Sea, M'edit. 

35 

30 13 

35 

40 

20 

A retie, Norway, N. Atlantic, Souther] 
SeaN, Medit. 






Seandiuaviti. 

“35* 

20 -42 

35 

40 

20* 

Scandinayia. 


20 42 


40 

20 

Norway. 


20-42 


40 . 


North Sea, Medit, 

35 

20 42 

35 

40 

20 

Norway, North Sea, Medit. 

35 

20-42 


50 

20 

Norway, 

35 

40 




N. Atlaiitie. 






European seas, Medit. 

...... 

...... 




leoland, Norway, Fmroes, IJ.S.A. 


* Carus (‘Prodr. faun. Moclit, p. 400) statea that thiB ih confined to the Mediterranean. 
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Aihjan Basin. 

l''pP''i‘ 

I j(h4i 

,n rod ink 
Ikivsiii. 

Kil- 

brenii!Vii 

Basin. 

Inch- 

snariiocli 

Ikisin, 

Oiunbrax' 

Basin. 

Veumes, 






235. l^ontobclella mnricata, L 









37-104 



237. liyalirux^oia tubicola (0. F. 






mill) 







80-90 

40 

104 


65-75 

230. Peoiinuvin, bol^nt^a. {Vail.) 

80-00 


37 



240. iSabcllai pavoiii.'i {Baa.) 

90 





241. PiLigraua iinplo.va, {Berk.) 

80-90 

22-70 

37 


50 

242. .^erpula venaicolariB {L.) 





50 

243. Leptoplana t roitu'Llaria 



80 



0 species. 






EcrtlNODHRMATA. 






244. Oucu maria Hyndmanui 


75-5V) 




( lliomps.) 






245. T’solus pbaiitapus {Bfriismtf.)... 



JfO 



24 r», TIivoiio fusus (0. If, MiUL) 


75-80 




247. Holotlmria intcstinalis, J.sv. 4’ 


50 




Bath, 






248. lilcliimis esculeutiis, Jj 



37-80 


3( 8-80 

249. iiiiliayis, V. L. 8. Midi. ... 






250. Brissopsis lyrifera {Forces) 

50-90 

r 22-40, 

37-104 

60 




1 75-80 




251. Spatangus purpiiroua,0.j^.d/('7,/^. 




50 

36 

252. Ecbiuocarflium flavcsccTia, O.F.\ 






Milll 






253. Porania pul villus {0, F. MnlL) 


22-45 

37 



254. Sfcieliastci* roweus (0, If. Mull). 


22 


fO-llO 


255. Crossaster pap])osiis {I.invk) ... 


22 




25(5. SuUister oncleca {(hii.) 






257. Oribrella oculata (Lmek) 



80 



2»58. Asterias rubeiis, L 


22-40 

40-80 



259. — violacea, 0. F. Miilt 


22 




200. Opliioglyplia affinis {Ltk,) ...... 


75-80 

1(14 



261 . albida {Fofhcf) 





50 75 

202. laccrtosa {Vgml) 



80 


An 

203. Opbiopliolisaciileata( OfF.MuU,) 



37-104: 


50 

264. Ampbiura Cbiajei, Forhea 

50-90 

f 22-40, 
1 75-80 

^<7, 37'-104 

fO-OO 

36-50 

265. iiliformis {0. F. Mull.) ... 

60-60 

75-80 

loo 

85-01) 

36 

26G. Opbiocoma nigra (0. F. Mull). 






267. Ophiothris pentapbyllum 



37 

50 

50-75 

{Vemi) 






268. Anteclon rosacea {Lhiolc) 






25 species. 








FAUFA. 01? TTIT! CTjYDE SEA-AEEA. 


WJ 


Tjoeli 

Striven. 

Ihinooii 

i){i«sin. 

.lk»ch 

Uj>p('r 

J4<,h4i 

(0‘uv- 

lodi. 

Q-oiieral DiHiinbut.ioii. 


40 




Nurlli 


40 

3jV40 

30 

2o 

Heiuulinjiviii to Mwlit., U.S.A. 



35-40 



Scruicliiuivia to Modit., Madoii’a. 

[3U-(S0 fiii8. 

40 

40 

35-40 



lO'il.iHh a(‘;w. 


40 




iScaii(lina,via. to Britain. 



3t )^'4 ( J 



S(?aridiniivia,, Britain. 20~I00 fitis. 






Hcanditiavia t.o MciHt. 20-300 finB. 



35 



yoanclhiaTia to Branco. 15-30 (itiH. 






Scandinavia to Mcdit, 






Arctic, Scfindiiiavia, IJ.S.A. 






Scarulinavijt to Mtxlit. 






Arctic, Scandinavia. 

40 

OO-IO 

30 

30 

20 

Nianvay to Bnglisli Chaiintd. 



45 

...... 


ISfurway to English OlmmicI, 


00-42 






tirconljind and Norway to Mcdit., W. 
Indies, Elorida, Capo of Good 
Hope. 0-2435 fins. 


40 




Norway to Mcdit., AKores, Bcrmiula, 
W. indies. 0-45 fins. 


It'S 




Norway to France, Capo of Good 
Hope, Carol iim to Florida. 

[0-150 fins. 






Scandinavia. 15-106 fma. 






Scandinavia. 2-50 frns. 


ao-40 




Arctic and Norway to France, 11, S. A. 

[0~{>40 fms. 


ao-io 





Arctic and Norway to France, IJ.S.A. 

[0-150 fms. 






Arctic to Britain, U.S.A, lj-,1 350 fins. 



3.5 

3,0 

20 

Only British. (>-53 fms. 



45 



Norway to Briiain. (J5 frns. 




i 


Scandinavia to Aledii, H.S.A. 

[To 192 fnis. 



: 35 



Scandinavia and Fan-oes (o Azores, 
Mcdit, 5-458 frns. 




30 

20 

Arctic North Atlantic, Mcdit., 
Madeira. 


30-40 


30 


Arctic and Scandinavia. To 560 f m s, 

40 ' 

40 

35 



Scandinavia to ACedit To 555 fms. 


.5.9 




Scandinavia to Medit. To 555 fms. 

40 



30 


Arctic and Scandinavia. 7-87 fms. 

40 

SO-40 


30 


Franco. 83 frns. 


30-4.0 




Hebrides to Madeira and Mcdit, 

[100 fms. 


UNN, JO"UJl¥,"-“yiOOLO<^T, YOL. XX, 3-:l 



400 
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j\KieAN Bahin. 


Bnxlirk 

Bawiii. 


CcKLi'lNTEKA'rA. 

2r>0. H^alra^cOnia. echiujita (/'7^.w-.) 

270. Perigonitiuis ( li ... 

271. Bicoryiio corirarta, ( J/t/ra') 

272. I’ubuiam iiidivi.sa, L 

273. OauiL]>a,milnria a.»^ulaisi, 

274 voIiibilisJ (//,) 

275. Lafoija duniOBa, (Fiem.) 

27(1^ friiiieuH.a (/Sb/z'.s) 

277. Onljo(3l.a bwiigiaba (AithF) 

278. llaiwiiHii Jiaa.nii, Jakiist, 

27y^ balecinuia {L.) 

280. murica.iiiin (7^//, Sul,).,. 

281. 8i.a‘iula,rella. fu.si Ton sub, Htno/i'a . 

282. G-jiyi 

283. -- — ragOBa(./A) 

284. Dii'slssiisia a.ttfnvuiOi, ... 

285. (allaK (JiihKi^l.) 

28(>. ('■.•imarlsca (L.) 

287. So'.) 

288. iSorfcukriu abkihia, L 


280. argeuiea, Ml. tj’’ St/l 

200. llydr{il.liiia,nis;i fsileata. (L.) 

201. A»fi!isns»tla.ri.a rasssoBji, La/fik . ... 

202. Agbiu] dun list Oibulinini, Ifh/aks. 
20‘b rhunulju’ifs, C/nlliarisai, Juhui^iL . 

204, - isiivnabi (A,),,,. 

205, Balt,Hnn‘a lauHlia'i (tiohiid.) 

20( ). 'V irgulapijx mi »*abiliH ( 0, h\ MiUL) 
207. 1'Nnumiaila plsoHpbmnns/, A. ...... 

20 MpooioH, 


l’‘(iR('EKU£A. 

298. Suboritifts fKjus {JoJnml.) 

200. ■ — suberoa (A/o-hA) r* 

300. 'IVagoHiJi inbindibulifuriuis 

{Jokmt.) 

301. Okdina, ep 

302. Myxilla iiieruataisH (Johmi.) ... 

303. lopboii Fiitteraoni (Fw/i\) ...... 

304. O'nmtia cilmta, Flem 

7 .specjies. 



tl|sp('r 

Ki.b 

bromas.is 

Basin. 

Inch- 

ns;u*f!Ouli 

ibisiii. 

Ouuibraa 

Basin. 

.Fjnu. 

ful 

50 

87-104 


50 

0)5 


50 


5o-r»4 

50-00 




4!)-01' 




G1 

40 

80 

lO'l 

104 



40 

3(}-5b 

04 

104 




80-04 

()4 

(U- 

1)4 

25 


! 


25-()4 




25 

()l 

30. Il l 
80 50 
40 

;,i7-ioi 


’*70* 

22 iO 




50 

20 4 5 

45.-40 


00-75 

70 

50-70 

80-104 



5IM‘)5 

(»4~05 

80-100 





Loch 

Siriyc?!- 

Dunomi 

Jla-wi!!. 

1 joch 
(loii. 

I’ppcr 

( hu‘c- 
Idcll. 

OciH'fal DiBtribul'ioii. 


•10 


30 


iO-iinco, U.8.A., Medifc. ? 

Mcdif;. 


10 










U'rcoiil;!.ricl a^d Norway ix) Ihiy of 
OiMcuv, MiKlit. 






N. IVdiuid to C'hariiid Is. 






Icckncl, Norway, 'tUS.A., Mcdit. 

lOO-lOO flits. 






Norway, IT.S.A., Mcdit, Tide-niarliH 
[lo 145 fniH. 






IcolfimL Norway. 15-100 Oils. 






tSliotlmid to Ooniwall. 






Mcdit. 






Clrconlaiid a^nd Norway to Medit., 
ll.KA. 30-50 fiiiH. 






Iwl.-md, U.aA. 30-5(1 fnia. 







Mod it. 






Normandy. 00 fuis. 






(Irooiilaiui, Noinray, a,nd Lubj'adoj*. 

[30 fiiiB, 






Port Adcdnido, Mx'difc. 






N orwa-v, “U -iS.A. 30 fins. 






IhiyofPiHcay/lF.S.A., M,edit. 

NorMi 8oa, Modit. 40-MO fins. 


* 





Uri'cnland and Norway to M'edit., 
U.iS.A. 30 fins. 






Greenland a,nd Norway to Mcdit., 
XJ'.iS.A. 4“50 fins. 

...... 





liokiiun, U.S.A., 8. Africa. 35 I’nis. 

8. Africa., 






A l^^oa lla.y . 1. 5-J 10 f n i s. 






All P> r i t i bI i ei lastH. 40-1 >0 fi ns. 

North iS(‘a, Mcdit, 



05 



iScandinavia., U.iS.A, 

‘•10 


40 



Norwaiy, Scotland. 





JSnropcan seas. 



SO-40 

30 


H'obridos, N orth umborlaml, Mayo. 



35 



Brii-iHli coasts. 

SbcLland to CInmud Is. 






Briiisb seas. 






8betbmdjPaiagum a, Tristan cla Cuaha. 



45 



Britisb coasts. 
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DcBCU^SkSIO-N oe the 'Ukhueth. 

The above Table Tuay bo 8umnE‘U‘i/a,ul. in the luoro cojidiiiHeci 
one given beloWj in wbiulv tbo xiiimber of ^pocioB of eaoh group 
of animals from eacli basin is sbowin 



Brodick 

Basin. 

An 

a 

RAN BaI: 



O 

S d 
§1 

Cj 

M 

IN. 

0* 

J3 . 

'7^ rn 

5Pq 

"o 

H 

aJ 

p 

•k. 

pin 

o 

o 

Ui 

<v 

CU 

l-J 

Xoeli Striven. 

Biiiioon Basin. 

Loeli Goil. 

bb 

O 

M 

0 
in 

Cj 

1 

Pisces 

10 

20 

12 

7 

30 

0 

0 

20 

3 

5 

Timioata 

1 


0 

... 

0 

5 


2 

3 

1 

Mollusca 

24 

20 

40 

10 

01 

20 

13 

21 

18 

8 

Braoliiopoda ...... 



1 


1 

1 





Polyzoa 


31 

1 


31 






Onistacoa 

24 

29 

40 

34 

75 

20 

10 

31 

14 

l(i 

Vonnos 

f} 

3 

0 

... 

0 

4 

1 

4 

5 

1 

Eoliinodormatti . . . 

3 

12 

12 

(> 

18 

8 

5 

13 

fj 

0 

Ccoleuierata 


2ii 

5 

1 

27 

3 

1 

2 

2 

1 

Porifera 


7 

4 


8 

2 



3 

1 

Totals.. 

08 

Kia 

130 

04 

272 

i 

00 

•12 

03 

54 

;io 


III dealing witli these figures great caution miiMii bo obBOi'ViMl, 
and it must always bo borne in mind that no locality can ev(yr 
be said to be really exhausttid The innnbor of dri'dglugH upon 
which tbo present inquiry is based will only Biiifice sis a bsisis 
for very general conclusions. This has been abuiuhnitly evident 
during the progress of the work, for tables like the above hsivo 
been drawn up several times, and it has been noticed that cjiieh 
successive addition of new data has increased the likeness of the 
faunas of the difierent basins to each other. 

Certain sources of error must also bo avoided ; for instance, it 
was apparent, from an examination of the various lists, that tlie 
Polyzoa and Hydrozoa had only been exhaustively examined in 


Garelocli. 



T,Al!KA OF Tl!K OIO:J)E SEA-AllEA^ 

iilie cjxsc of tlio .Ktlbronnan Bjmn. Tliese grotips inuwt ni(3ro~ 
tore ])C oiiii of account in, conipanng the diilV^reiit bas’iiiH 
with cacli other. _hhiri;horino,r(% the ’Worms aucl Sponges Iiavc3 
been, v(‘.ry incompletely siiidied. Many spceiineos I wo.s on'ly 
51.1)1(3 to refer to 1-helr generic position, and liencc it seems lulvi- 
sa.l)le to omit these groups also Itoui consideration for tli(3 
pr(‘seiit. 

Bediiciing the .(Igni'es Ct^iTesponding to tliem, wo have the 
following modiiied list of ilie total niiinbers of species from each 


basi,ri : "™" 

Brodick Bjisin 02 

,,K:ilbrcinnin B;isin 96 

Iiicliinanioch Basin 123 

Cumbrac Basin 63 


Total from Arran Basin 11)7 

Upper Locli Byiic 60 

Locli Bt riven 40 

Dunoon Basin 87 

Locli Goii 44 

Upper Loch Long 36 

Garelocli ■ 32 


This revised series of totals proves beyond all doubt that tlio 
richest fauna is in those basins which, arc in closest ]3roxiinity to 
th,o sea, and that it diminishes as we pimceed into the more land- 
locked portions of the district. An exception, wliieh is, however, 
more apparent than real, will be noticed in the lact that a larger 
number of species luis been foinid iii the lochmarnoch Basin 
tha,n ill eitlier tlie J^rodick or lulbrennan Ba,sins. This is, I 
believe, to be exfilained partly by the fact that the Inclunariioeh 
Jhisin is mneli larger than eit/her of the others, and descc,mlH to 
a greatoi: de])th, and partly by tlie circumstance that more 
clrodgiiigs have been carried out in it. If wo take tlie Arran 
Basin as a whole the truth of the above proposition is obvious. It 
is, of course, just wlnit might liave been anticipated beforehand in 
view of the marine origin of the whole fauna, but it is satisfactory 
to have the matter established by actual investigation. 

It will be of some interest to consider the relation s.bips of this 
fauna as a whole, and particularly to ascertain wliich of the 
neighbouring faimas it most closely resembles. 
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]for this purpose use must bo made of the distributional notes 
appended to eacli species in the list# According to this iiilor- 
matiou the species fail into tlirco categories. Thc^. first contains 
those wliic'h .range from Scandinavia to iho 'Moditorraiioaii, or 
even more widely still; tlicsc may be termed, for tiie •present 
purpose, Wide-spread ” speedes. The second consists of those 
foiins wliicii arc ccjininon to tbe Arctic and tlcandina-vian waters, 
and lienee may be termed ISTorthcru whilst the tliird is made 
up of sp>ecies wliicli may bo called 8outhcr:nf ’ as they extend 
to the Medlterranoan or the African coast. 

The following Table shows the numbers of species of the 
various classes of animals which belong to each of these cate- 
gories 



Wide-apread 

Spoeies. 

Northern 

Bpoeies. 

Southern 

Species. 

Pisces 

23 

17 

2 

Timicata 

4 

5 


Molluscii and "1 

/irt 


ty 

Bracluopocla ... j 

U:l> 


O 

Polywa, 

20 

5 

1 

Orusiacea 

32 

41 

5 

Vermes 

3 

3 


EohiiHjdorinata 

10 

13 

2 

Ccedenterata ......... 

9 

4 

i) 

Totals 

147 

1 1.0 

22 









Erom,. those figures it appears that the major part of the faiUiia 
is composed of species which are dispersed more or k\ss widely 
over 'the north tempeiTtie regions of tlm globe, wldlst flu^- sma{h,‘r 
luilf is very nnequally divided l,)civvcen the nortli(.‘rn urnd Houtlu^rn 
species, the former being five times m iiutmmnis as the la.iita\ 
In only one division of animals (the Omlcsnterjita) do iho soidiicnm 
forms predominate over the northern, and this Biibki'ngdo in Ikih 
bcc3n hitherto very inadequately invcBtigated in the Clyde area* 

The deptlvof 20 fathoms as limiting what might be considered 
the deep-water fauna in the Clyde sea-area was selected not 
from any preconceived idea as to its signifieance, but because it 
was'coxivenieiit for practical purposes, and because it was ap|)li- 
eable to all the lochs, tbe extreme depth of the Gareloch, which 
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ia tlio sliallowi'‘at 5 al>out 21] fathoms. In tlie oasti of some 
of the oilier biiwiimp however, it ia so far from marlviiig out tlu^ir 
limits tliai it <lo(‘s not tmieli ilio tops of tl:ie riclgns wliich aepsir 
rate J)r. iVI array ,1 <)wc3 the tliai it 

he wortili while to c(,nnpa;rc the faunas of the deepest pari.H of 
the hasiiiM, taking Homo other contour-line as the iriipcr limit. 
I have t!ier(dorc gone over tlio Table glvTii above and sclecled 
from it tlioHO Hpecies which are fonnd in proximity to the bottom 
of eacli basin. The depressions themsedves vary so much in 
depth tliat i have iJioiight it advisable to record both the forms 
which a, re fVmnd lielow tlio bO-fathoni .‘line and (in a separate 
colmnn) tiioso wlu('h arc found witlu'n, say, 5 to 20 fathoms 
of the l)oii;om of each basin. Turtliermoro I have excluded 
those finc-swiiruning forinswlKise distiibution in regard to depth 
cannot bo regarded as absolutely fixed. On this ground I have 
omitted the .hdshcH, Ceplialopoda, Amphipoda, aiul part of the 
Macniroiis Crustacea (viz. tlic givnora lUppohjte^ Fmulalits^ and 
their allies) ; the .Polyzoa, Ilydroida, a.nd Sponges liave also been 
ncglo(d;ed becaaise they have been insufficiently stiuliecL 

In the Bulyoined Table the following symbok have been 
used : — 

occurring at the depth mentioned in tlie head of the 
column. 

t — occurring in the locality, but at a depth less than those 
under consideration in the table, 

WsK Widely-spread species. 

H ISrorthern species. 

8 = Soutliorn species. 
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13. Buccimim iiiidatuio. X. ..... . 

14. Aporrliais pes-peleeaiii (X.) 

15. Tiirritella terebm tX.) ...... 

16. B-issoa abTtsicolii, lories ... 

17. Telutiiia iajTigata t 

Katiea Alcleri, Forhr^s, 



Montiigui. Forhi 


■FAUNA OF THE CUYDE SEA-A1U5A. 


b ^ b b b i::^ b ^ ^ ^ ^ ^ 


' -K- • • ; ’ ^ • • 3{5 • • Jk • • >k * J)< j »e • ’ ' • « : : 4" 5}e • • * • 


* • *; - ^ ^ sjt • sje 


»k • * 5l« 5k 


;{t • Jk 5k 'Sic • 5|C 


Jk-^ns ;*Jk5jc3k ; ;jk ; jsjf ; j^jeJkik : ;* 


j(f • 4*- •>{e!4c3k>}«"f“* 'k-f" *>k 4-- * 5k • s}t 5k 5k HK 5k * k '-f- • 4“ 


)}<4-ik5k4e ;5kJk5k 
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l-B l^s Sfs 
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L Eiipagimis beniliarcliis (X.). 



Prideaiixii (Leaek') 


I'AcrsA or TJf B clvdh ,sh.\-ai!Hv. 

•;:;;; ’K : : : '5^' : ; * : ; i : : ; 

j : 5 5fc • .fK f!« * 5l« • • jjc ■■'}**;•+ ; + * * t i' ■ : ; 
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Wido-sprojid 

Hpecios. 

Norihorii 

Speeioa- 

ScHii.lieru 

SpetsioH. 

Till'll entn, 

\ 

5 


Mo'llusca 

an 

15 

2 

Brai'liiopocla. 

Criiwtaw-a. 

1 

' 15 

12 

2 

Vermes 

;i 

3 


JUcbiriodermiita 

10 

G 

1 

ToUxis 

oa 

41 

5 


ITore, curiously ciKni,i>']i, the widc-spixad forins prepouderato 
over t'he otliers more tliau was tlio case in. the prt3'vious list; hut 
it is noteworthy tliat the percentage of southern jfbrms lias 
diminished, whieli emphasizes still more strongly i.ho Arctic and 
Scandinavian affiiiii.ies of the Clyde deep-water fauna. Tlicso 
results illustrate in a very interesting maimer several of the 
gencralizati’oiiB of tlio late Edward Forbes. 

In condiision, I may be allowed to express the hope that the 
facts recorded above may furnish the nucleus of more extended 
series of observations, I hope to continue the work as oppor- 
tunities arise, and I shall be extremely grateful to any naturalists 
who will furnish mo with records of the occurrence, ivith tlio 
exact locality and depth, of any species in the Clyde sea-area or 
neighbouring seas. 
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N'oTKis OK THE ZooLoar OF Feukakdo Nokokha. 

By Jl. K Eidley, M.A., E.L.8. 

[Bead 7fch dune, 1888.] 

(PtATJ-l XXX.) 

IXTEOBOCTIOK. 

On July Otl'i, 1887^ the writer, with Mr. Gr, A. Eaiiiage, of 
Ediiihiirgli^ Btartecl for Brazil to thoroughly explore the iylaiid 
of Fernando ISToroiiha, lying in long. 32° 25' 30" W. and hit. 

50' 10" 8., at a distance of 194 miles N.E. from Cape San 
Eoqiio, coast of Brazil. On arriving at Pernambuco we were 
joined by tlic Ecv. T. vS. Lea, who came as a volunteer at his own 
expense. The cost of tlic expedition was defrayed by the Eoyal 
Society. After some delay at Pernainbuco we embarked in tlie 
‘ ISTasmyth ’ steamship, trading to Liverpool, wdii eh was permitted 
to land us at the island, as the regular steamer trading between 
Pernambuco andlftunaiido Noroiiha was detained fur along time 
just as she was due to start. We arrived at our destination on 
August 14th, and remained tliere till September 24th, when wo 
returned by the little Brazilian steamer to the mainland. Wo 
occupied oiu’seives in exploring, aiid in oollcctiiig plants, animals, 
and rock-specimens in all parts of the main islands, and visited 
alBO most of the other islets which were accessible; but owing 
to tlie absence of boats, which, on account of the convict-station, 
are not permitted on the island, Ave were unable to obtain much 
by dredging. The coral-reefs, however, at low tide alFurded an 
abundant harvest of inariiio animals and plants. 

Having ill the Hntroductiond to my “Notes on tlio Botany 
ofli'ernando Noronlia,” printed in tlio Hrournal of the Linnean 
Society ’ (Botany, vol. xxvii. p. 1), given a detailod acianuvt of tfu3 
group of islands of wliich this is tlio chief, us well ub a history of 
its discovery by Amerigo Vespucci in 1503, it will lie. unnecessary 
to repeat wdiaf has there been slated. Fur the bettor under- 
standing, Iiowever, of the special reports on Zoology wliicli arc 
now furnished, the following extracts from the Introduction 
referred to may be found useful. 

Vespucci’s description of the trees and innumcrablo birds 
is evidenily correct, though most of the trees are dostroyed, 
and the birds far less abundant than they were then. Tho 
lizards, with two tails may have been a confusion of tho 
LIKH. 3‘OUllN.— ZOOLOaX, TOE. XX. 37 
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very abundant and conspicuous Grecko with the 
which is often called the snake with two heads, or !.nay have been 
suggested by finding an accidentally fork-tailed li/aird, (d:‘ whic'li 
an example was obtained by our expedition. The “ mot pouts ” 
wore doubtless the The largo rata ate niiicli less 

easy to explain ; at present the only rats occurring on the island 
are Mus raUus, the common introdueoci black rat. tt is impos- 
sible that the aniinala seen by Yespucci could bare been this 
s|)ecLea 3 which could not at that time hare boon introduced. 
It is possible that tlicrc was formerly an indigenous rai-Iike 
jnaniinal, which bccaiiio exterminated by the black rat. Wo 
could find 310 tradition even of this big rat, and 1 fear ib is quite 
extinct. Tlie only hope of recovering its remains lies in an 
examination of the giiano deposits of Eat Island, wliere its 
bones might be imeserved. 

The niimbor of insects belonging to the orders which arc 
well known as plant-fertilizers is surprisingly limited, A. few 
small species of moths haunted at uiglit the bushes of 
(lU'Icls^ Cassias^ &c. on the open spaces. A siug!(3 species of 
butterfly was very abundant on Eat Island and the inaiti island, 
but \Ye never saw it visiting floweixs. 

The most important fertilizer w’as a small ejulemic hornet 
belonging to the genus Pollstes^ which gathered honey from tlio 
Logiuniiiosm and Cucurbitaeeie ; and ilireo small bhicli si^ecies oi: 
Ilalichis were caught in the flowers of the melons, Momordioa 
chmintia^ OahiIIs Iforonha% and tlie mustard, d^^he last plant 
wais also haunted by IhmnoccmH vesicidomiiii U: pollvu-caiiiig 
Syrphid. The only other inaeetB ■which, could also be ^nvnsidered 
as possible fertilizciss Avere Tach/ies irt(xmqHcuus, n. sp., and 
Mon(nliilit signakt^ two sand-wasps, J.^ovqd'im iwmjddlifj .m s|). 
(Hymenoptci'a), and Jkllopm vielalUJhr (a l)ij)li‘.r(>J3), but iioJie 
of these were seen at oi* near ilowors. A small blaelv b(n.itl(3 also 
was found in tbe flowers of an Aaaam in the (Tovc^mi.or’s garden. 
Though tlie numher of species of i.nseets was not la-rgcs 
the individuals, especially of the Pol Is ton and JlhlJaid W(*r(3 v(U‘y 
numerous, but at tlie same time tlicy Hcemed out of jlII pr<)por- 
tioii to the immense number of flowers to be lertilii^'aML It is 
very probable, however, that the majority of tlie LegumiiiOBie 
and some of the other plants vve3*o self-fertilized. 

The late on the main island contained a species of M'itelh and 
an alga, an aquatic beetle and an Hemipteron, a new species of 
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Fkmorhis, and an Ostracodj tlic latter al^o occurring in all tli(3 
wtrcaiiiy of any aizo. rciiuiiiimg alreanm and piiddlea pro- 

duced dragooilicBy a apeciea of Gammarus^ and a few alga). One 
may cojiiparo this state of tilings with the freshwater fauiui and 
flora of tlie other Atlantic islands. Tlio ahsciiec of fresluvater 
fish, and auipliibiaiis is eouunoii to most small islands. 

Just as witli pliuiis, a considerable nambci* of animals have been 
introduced by man into the islands in ientioiially and by accident : 
siicli, for instance, as the G-ecko {Ifeniidacfi/Ius maboida)^ the 
American Cockroach (Blatkc aiuoricann), and its curious parasite 
JSvaum, a spider, centijicde, scorpion, laits ajid mice, LindSilo^Udus 
These, thougdi usually pleatifnl on the main island around 
the houses, are markedly absent from the smaller islets. 

There are also many visitors which iiavc arrived hero by the aid 
of their wings, probably assisted by a suitable wind. They 
iiicliide a number of the peculiar terrestrial fauna, the land- 
birds and the insects. Oji looking (jver the lists of species 
taken hero, we may note that the smaller birds arc eialomic, and 
a large proportion of the smaller insects. The small butterfly 
and almost all the moths are knowii from the inainland of South 
America,, and the dragouilies are also widely distributed forms.. 
All tliG wi,uged fauna have a South- American facies, whetlior they 
are endemic or of wider distribution. 

There are other creatures unprovided with means of traversing 
the occjui and not introduced by man. They include tlie 
Amphubrnna, Skink, the fresh v/ater and terrestrial Mollusea, 
and perhaps some of the feebler-winged and apterous insects, 
tlie cndeiiiic ostracod, 

The Fhnorbk^ Garmmnis^ and Ostracod, all supposed to be 
endemic species, may possibly have heeii brought over on tlic 
feet of Wading birds, which migrate here. 

The presence of some others is trioxe dilliciilt to account for, 
The Miolhisea are almost all peculiar, and ibe two that are .not 
so are West-Indian. The Amp'hlAmMi and Skiuk a»re eudtunic, 
and allied not to Brazilian but to West-Indiau forms. 

It is commonly said tliat reptiles and tcrresla'ial mollusks iiiul 
their way across the ocean by secreting theniHelves, or tlicir eggs, 
on floating trees, wliicli arc drifted to islands ; and though for 
several reasons this does not seem a satisfactory explanation of 
their distribution, yet the appearance of tiiese animals here 
Biiggesta this as the means by which they may havc^ arrived. As 

:;I7* 
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1 liavo saidj they are We«t-JiTdian in their aOuiitieSy and it i« a. 
Htrikiiig fact that the marine fauna and flora are niainly West;- 
Indian, while at least one of the jdants {l][)0}nma Tuba) whose 
seeds arc known to bo constantly drifted aljoiit a.t star, and 
tlrus carried from place to x^hice, is also only Ivnown from the 
West Indies. Another fact of interest in connection with 
this sea-travelliiig fauna, if I may use the expression, is that 
almost all the species noted occur on all the islands suitable for 
their existence. Thus, on Eat Island the BnUnrus .Mldlei/l, f'h,o 
Ampliuhmia^ and Slvink arc common on St. Michaors Mount ; the 
Skink is a large species, but the island, being a mere rocky peak, 
is nnsuited for the Ampliiabcena, 

On Platform Island the lizard and several torresirial IMollusca 
were found, while at the same time almost all the animals of 
more recent introduction wore absent from these localities, just 
as is the case in the distribution of tlio plants. I believe, in 
fact, tliat this part of the fauna and flora was established on the 
island before it was broken up into the little archipelago of rocks 
and islets of which Pernando ISToronha now consists Perhaps 
even this portion of the fauna and flora introduced previously 
to the deposition of the basalt over the masses of phonolite 
which form as it were the skeleton outline of the island. 


MAMMALIA. 

Ko indigenous Mammals are to ho found ou i-h,esc ishunls, and 
notwithst-andiug their proximily to ilio nuunland, where I3a.ts 
are ab'undant, no Bat of any spceic^s was observed l')y n>s, nor 
had tlie convicts ever seen any. Eats and Mice a.re (‘Xcaaal- 
ingly eommoii. Tho Eat (Muii mitufi) is Iick^ much paler 
than usual, and generally of a gr<\y colour, while a,ll)inos ari^ 
sometimes met with. It frequents the melon-'fieidH and ihe 
tops of the eocoanut-treos, uml is very destructi,vo. Tlie com- 
mon House-Mouse, M, muHcmlus, is even jnorc abiiiulank and 
has suggested the name Eat Island (Hlia do Eatta), where it is 


^ Ou reference to A. Yespucci’s description of the place, it will be found 
that he spealss of it as one island, m the broakiiig-up into m archipelago can 
only, have taken place within the last 4t)0 years. 
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as common, as on tlio inaiiilancl. It swarms every wlicre^ and is 
so tamo that it is often caught by the hand. I have seen one in 
the evening on ibo top of the infioresceiico of a Orotahiria, 
apparently devouring the young seed-pods. Albinos are often 
seem There being no birds or beasts of prey to keep tliese 
animals in check, and food being particularly abuiidant, they 
have increased enormously, and one of the employments of a 
convict is to capture a certain number of rats and mica once a 
month. At the monthly rat-hunt while wo were on the island 
over 3000 were*, taken ; hut we were assured that, in the dry 
season, when the herbage which covered the greater part of the 
island was dried up and burnt, tlie mico were compelled to leave 
their holes, and many more were taken. The hunts are then 
unclcidakcn weck’ly, and 20,000 have been caught in a day. The 
bodies a.re piled up in the square after evening service, and tlie 
numbers couiitecL 

The Cat is said to have become feral on the main island ; and 
on Eat Island and one or two of tlie other islands we saw a largo 
black Cat which had escaped from an Italian vessel wi^ecked 
there, and which had run wild. 

In Amerigo Vespuccihs account of the island above quoted, lie 
mentions Mims qmm mawimir What these were we cannot 
now determine, but it is higlily improbable tliat they were Mils 
raftus. 

A species of Dolphin ivas constantly seen in Sail Antonio Bay 
and also off Eat Island. One was captured during our visit ; its 
stomach contained many cuttlefish and prawns, the latter very 
siinilar to the common edible prawn of Pernambuco. WluiloB 
also passed within sight of the island on one occasion, but we 
did not see tbem. 


AVES. 

By E. BownmcE SuAurn, E.L.S., 

Assistant in the Zoological Department, British Miisctiin. 

The birds of the island arc not very numeroms as regards 
species, and apparentiy there arc only three indigenous Land- 
birds. The species of Sea-birds found by Mr. Eidley are 
precisely what one might have looked for, but it is a little 
remarkable that no Petred was observed. 
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Pam. ViBEOKiBiE. 

1. TieEO GBAOILIEOSTEIS, sp. 11. 

K similis F. forsan proximuf?t, md forma graciliorc, 

eoloribiiH dilutioribiiy, facie laicrali pallitle flavieaiite, i‘t rostro 
valcle teiiiiiore et graciliore distiiigueiiduw. fjong. tot. 5*7, ciilinin. 
0‘C, alio 2‘5, eaiulio 2*25, tarsi 0*8. 

Five speciineiis were procured, and after comparing them with 
the series of Vireanidce in the British Museum, there is no doubt 
that tlie Fernando Noronha bird comes nearest to V, macff^tcp, 
of wliioh species the Miisouin lias now a large series from the 
islands of the Bay of Honduras, presented by Messrs. Salvin and 



Bill of F. gmciUrosfvis. Bill of F. magider, 

G-odmaii, The yellow face and the slender bill distiiiguisli it at 
a glance from F. magider. 

Eann TyiuHunnH. 

2. ElAT’NEA llrDLETiVNA. 

Elairiea llidleyanii, SharjW:, P. Z. S, 1888, p. ID/* 

This species has been fully described by me (I e.). Hr, Sclal;m’ 
(Cat. B. Brit. Miis. xiv. p. 120) iloc^s not consider it to be very 
diiieront from J/J, pagan but th.e size of llic bill is very inarked 
ill the iiiBuiar birds. 

[This bird occurred only on tlie main island, and liat Islnjui as 
far as wo saw, and was very coimnon in the gardens mid in the 
woods. Wo saw only a few nesi’H, and of time only one was 
finiBlied and contained an. egg, which \vm destroyed in an aitmnpt 
to reach the nest. The egg was white with dark red sspois. 
The nest, which was about three inches across, was nuulc o:f tins 
tendrils of Gueurbitaeeae and a &w hue twdgs, but lined thickly 
(and in fact almost entirely eonstracted in some cases) with the 
woolly down of the seeds of Go7iolohm It was 

placed often in the' bare branches of a Burra or Brgtltrim trcH.% 
or in a Casliewnut^ree.-— if, W* i^.] 
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3. Zl^WAI'Dl IVIACIFLITA. 

Zeiiaiila iiiacuiiita (V.), ScL t^’ Salv. NomericL Ai\ Neo/r. p. 132 (1^/3). 

Zcnaidii aiiritas Grm/, Lif^l Gnllme ate. Brit. p. M (1855). 

Zenaida, noronlia^ Grmj^ List yi. 47 (I85f5, dcscr. ludla). 

The bird from .Fernando Noronlia h merely a .small race of the 
ordinary Z. maeiilata of the Boiitli-American continent, with a 
slightly shorter wing (5*l-5*4 inches) and tail (2‘75“-3'2) ; bnt as 
some T3razilian specimens are of tlie same dimensions, I do not 
sec how the idea of a small insular race can be inaintainccL 

[This little Dovm is exceedingly common on all the islands whore 
it can find food, and ilies about from one island to the other, 
singly or in Hocks of from 2 or 3 to 30. It is very tame, and 
even wh,en fired at, or alarmed, usually goes but a short distance 
before settling. The nest is loose in toxtm;e, about 0 inches 
across, and built of small sticks of the Bpermacoce^ vetches, &c,, 
and liiiocl wltli roots. It is placed often in the bare branches of 
a Spondias or Burra, with no attempt at concealment. The eggs 
arc twu) in niimber, white, blunt at both ends, and about 1| iiuih 
long. One bird shot offits nest proved to be a male. The convicts 
catch these birds both for eating and as pets, keeping them in 
wicker cages. Tliey are fed on the seeds of Cassias and other 
Legumiuosm and Ciieiirbitacea), and probably the fig and other 
succulent fruits . — IL N* B.'] 

Fain. Lahida?. 

4. Akous mela:n'0(TI3N'ys, Cm//; Sharjm., Bhil, 

p/4G7 (1879). 

Two adults and a. young bird agreed perfectly \vitb, spern'- 
mens obtained on 8t. PauFsEock by the ^ OhaUcngcr’ iilxpcdition 
and determined by Mr. Howard Saunders, dMio young bird is 
browncx’ than the adiiit, and has tlio head sooty brown with 
some wdute ou thci fondiead, eyebrows, and occipital region. 

[This Noddy was very common on the island, and is called 
Viuva preta.” A specimen also flew on boa.ril tin) vessel m 
wo were going to Pernambuco from Europe, about a day’s stc^ani 
from Fernando .Noronha, The species nests in small colonies on 
tlie rocks in various spots, and also in trees in the Bapate, An 
egg wixs obtained from a nest on Bt. MichaeFs Mount ; it was 
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oval aBd blunt at both eiicls, 2^1 inches long, and ;i1}Out 1 inch, 
tliroiigli in the thickest part, chalky-white in colour, marked 
somewhat sparingly with imclorlyiog ash-grey, and overlying 
sienna. A living young bird from the nest \va.B l).roughi'r to me, 
but soon died . — JL W. i^.] 

5. Gyo-js oakdida (&;?.) ; Sharpe, i , c , p. 4(55. 

One adult and two young birds. The latter are white like 
ilie old birds, but have much smaller hills. 

[This is a common bird in many parts of the island, nesting 
in trees, cBpecialiy those of the 8apate, where there is a colony 
near that of the Anoui^, The bird is called ‘‘ Viuva bianen.”-— - 
iL m m:\ 


Fam. PEUECAKIBiB. 

6, Thaethok jETHEEEUs (A.) j Sch cj’ Sah\ Nomench Av. 
p. 124 

Of this Tropic-bird two specimens \vere pimcured. It is 
common on the island, nesting on the Peak and on other rocks 
and clifis. An egg was obtained on Bt. Michael’s Mount. The 
birds wore taken in snares by tlic convicts. 

7. SULA nElTCOCUSTltA. 

An adult and a young bird. This s])eeies of Oannet, known 
as ^*Mbcbu,” is a conmaon bird, uesi-ing on cliffs on all iho 
islands. The young arc pure white. 

Besides these birds we saw several of width no sptadniens 
were procured. Iheh/pe/es (ujidla was ahiimlant, nest ing on Bt. 
Michael’s Mt)Unt, ami a small species ofAlbairos app(‘!ired several 
iimew round the island, but kept \V(dl of gun-shot. 
species of Waders were sceu;— dliio, a small J'Mover, of wliich we 
twice saw a. dock: at Ban i\ntonio Bay, and o,uce or twice singh^ 
birds dying along the coral-recdu ; a bird rcHombling a 'Yellow- 
sluaik, grey and white, of which a pair apipearcrl at San Antonio 
at the end of our visit ; and a single specimen of a Sandpiper, ntr 
the same spot and time. These wading biials were all vtuy sliy, 
in maahed contrast to tho endemie Bpecics, w'hich siiggeslcjd tliai 
they were migrants, and had come from tlio mainland, wliere tliey 
are more cautious at ilie sight of man. The hist two species 
appeared on the same day towards} tlie end of our visit, whicdi 
confirmed the view that they wwe inigrating. 
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EEPTIIIA. 

By €x. A, EoBLEwaBB, F*Z.S., 

Afisiwtaiit in tlio Zoological Department, British ACim()ri.m. 

Only three spcciet^ Avcre fonncl, viz. a, (Tocko 

Alor.), a Skiuk {Mahitia pimcfaia^ Gray), and an Ajupliin- 
hmta^ described below. 

The Gecko is of a widoly-clisfcribufced H])ecies 5 ranging over the 
greater part of Tropical America and Africa. 

The Bkink was originally described from two spccimons ol)- 
tallied on Fernando Noronha by II.AI.S. ^ Chanticleer,’ but has 
since been recorded from Dcinerara. The spedmons brought 
home by Mr. Eidley are 10 in number; two have 3G scalos round, 
tbe body, the others 88; in one specimen tlie frontonasal touches 
the rostral and in another the two shields form a narrow suture. 

AMPlIISBilSTiirA ElDLEYr, sp, n. 

Under this name 1 propose to designate a.n Ainplikluvna of 
winch a specimeti, stated to be from Porto Bello, West Indies 
})resentcd by Capt. Austin, ii.N., has been in tlio Eritisli AIiiBOum 
for nearly 50 years, and was referred by Gray, 8t.ra.iicli, and 
myself to A, ececa, D. & B. The same species lias bee,M found 
by Mr. Eidley on Fernando .ISToronha, atid on rc-oxamiiiing the 
question I ilnd iliat A, ewca, which occurs on various "West- 
Indian Islands, but which was unrepresenied in ike Britisli 
Museum when I publislied niy Catalogue, must Ix^ rogarde<l as 
distinct from the one with which 1 havt^ now i.lu^ pleasure of 
(connecting Mr. Eidley’s name. 

16 spcciimnis were colUnded by Mr. Eidley. One Juts .1S { ) ann ii IJ 
on the liody, one 181, one 18:2, tlirec 188, two I8o, two 186, one 
1S7, one 188, one ISO, one 160, one 11)5, and om^ 11)6 ; two lutvc* 
18 annuli on tlio tall, eleven 19, and three 20. The ‘'],k)i,*to- 
Ikdlo” specimen has 181) annuli on the belly, and. JO on ilie tail, 
Tbe iiiimber of annuli i,n. live specimens of A., m'ca (inclinling 
the type) recorded l.)y Btraiudi are respectively 212 + 15, 2,15+18, 
227 + 18, 230 + 16, and 217 + 15, Dumeril and Bihron give 
220-329+18, A. specimen from Porto Eieo, winch J owe to the 

1 am luiablo to find such a plu^e either in the Wc?si Indies nr Ahnlhern 
Brazil, but as the other uf the two specimens prosonled by Oa 3 )t, Austin as I'ronj 
Porto Bello l)clo.Tigs to a North-Brazilian species (/Unyi/iis'/urfift 
I entertain little doubt t.lial. both wmv obtaineid in Brn'zih 
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oval and blunt at botli ends, 2-^ indies long, and about 1 indi 
tliroiigli ill the tliidvcst part, chalkj-wliito in colour, loarked 
somewliat sparingly witli underlying ash-grey, and ovcidyiiig 
sienna. A living young bird from the nest was brought to me, 
but soon died.— ii. -A. i^.] 

5. Gyais Candida {Gm.)\ Sharpe^ t, c, p. 4{:)5. 

One adult and two young birds. The latter ari^ white like 
the old birds, but have much smaller bills. 

[This is a common biid in many parts ot the Island, iu‘sting 
in trees, especially those of the Sapate, where there is a colony 
near that of the The bird is called ‘‘ Yiiiva bianca.”' — 

m M. M.'i 


Fam. PELECAKIDiE. 

G. Phaethok iETHEREHS (Z.) ; Scl # N'omencl, Av. 

p. 124 

Of this Tropic-bird two specimens were procured. It is 
common on the island, nesting on the Peak and on other rotdvs 
and cliffs. An egg was obtained on Bt. Michaers Mount. T!ie 
birds were taken in snares by the convicts. 

7. SlJLA LEITCOGASTHA. 

An adult and a young bird. This species of Gannet, known 
as “Mbelrii,” is a common bird, nesting on elifts on all the 
islands. The young are pure white. 

Besides these birds we saw several of wliieh no speeimens 
were procured. Tmhj 2 )(iies agidla was abundant., nesting on Bt. 
Michaers Mount, find a small H|)eeiHs of .Albatros fippejired seviu'jil 
times round the island, but kept well out of gun-shot, Thn'e 
species of ’Wfuiers were scon: — One, a snuill Idover, of which wt^ 
twice saw a flock at Bfiu Antonio Bay, and once, o.r twice single 
birds flying aloiig themmrakre^^^^^ a binl nnsembling a. Vellow- 
Bliank, grey and white, of which a pair Jippeareil at Ban A nton io 
at the end of our visit ; and a single Hpeciineii of fi Band pi pm*, at 
the same spot and time. Tlieso wjuliiig birds were fill very shy, 
in marked contrast to the coidemie species, which BuggcBted that 
'they WHTe migrants, and had come from the mainland, whore tlicy 
are more cautions at the siglit of man. The last' two species 
appeared on the same day towards the end of oiir visit, whidi 
confirmed the view that they were migrating. 
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EEPTILIA. 

Ey Gr. A. '.BoTOEIi^'OER, E,Z,S,, 

Aswistant in the Zoological Department, Britisli Museum. 

Only three species were found, viz, a Gecko 

Mor.), a Skiiik {Muhuia ^mnetata^ Gray), and an AmfMs- 
hmnff, described below. 

The Gecko is of a widely-distributed species, ranging over the 
greater part of Tropical America and Africa. 

The 8kink was originally described from two specimens ob- 
tained on Ifernando I^oronha by Il.ALS. ‘ Chanticleer,’ but has 
since been recorded from Demerara. The specimens brought 
home by Mr. Eidloy aro 10 in number ; two have 3G scales round 
the body, tlie others SB ; in one specimen the frontonasal touches 
the rostral and in another the two shields form a narrow suture. 

AM'pn'JSB.RFA Eidleyt, sp. n. 

Under tliis name I propose to dc^signai c an AmphiBheena of 
which a specimen, stated to be from Porto Bello, West Indies 
presented by Capt. A ustin, E.N., lias been in the "British Museum 
for nearly 50 years, and was referred by Gray, Strauch, and 
myself to A. ocaca^ D. & B. The same species has been found 
by Mr. Eidley on Fernando Noronlia, and on re-examining the 
question I find that A. €(&ca, which occurs on various West- 
Indian Islands, but ■winch was unrepreseni cd in the British 
Museum when I published my Catalogue, must be regarded as 
distinct from tbe one with which I hav(^ now the pleasure of 
connecting Mr. Eidley'’s name. 

1() specimens were collected by Mr. Ridley. One has 180 annuli 
on the body, one 181, one 182, three 183, two LS5, two ISO, one 
jS7, one 188, one 180, one lOO, one 105, and o,ne 190; two have 
18 annuli ou tlie tail, eleven 10, and three 20. The “Porto- 
Eelio” Bpcdnion has 180 aunuli on the lielly, and 10 on the taiL 
The number of annuli in five specimeiiH of A, eme.a (including 
tbe i'y|)c) recorded by Btraiicb are respectively 212 + 15, 215 + 13, 
227 + 18, 230+10, and 247 + 15. Dumeril and Bibron give 
220-329+ 18. A specimen from Porto Eico, wliitdi I owe to the 

I aiu usable to fhul such a place cither in the West Indies or .’N'orihern 
33ra7al, but m the otlier of Ibc two specimens presented by Capt. Austin as from 
“ Porto Polio ” belongs to a North -Brazilian species {jhitplmlmni 
I entertain little doubt that both were obtained in Brazil. 
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kindness of Prof. Lutken, has 228+10. Considcndiig that ilu^ 
number 247 + 15 given bj Straucli is taken from a Hpeeini(3ii in 
the Paris Miisoum, received from the Copenhageu Museuiu as 
from tlie island of St. Thomas, Mhere only A. feueHtraU ((k)|')c) 
™ cmtillemis^ E. & -L., is knowji to occur, as Prof. Liltlven 
kindly informs me, it is clear to me that the specimen with, 247 
annuli bedongs to A. fmesiraia, Tlie number of annnli 
range, in A. cceca from 212 to 220, and in the present species 
from 180 to lOG. i^ccording to Btravich, the length of the labial 
border of the first labial shield in A., emca is about one half the 
lengtli of that of tlie second; on Peters’s figure of the type 
specimen, as well as in tlie Porto Eico specimen boforii me, it is 
about two thirds ; in A. Mldleijl both arc equal, or the former is 
a little longer. The snout is longer and somewhat more pro" 
minent, the tail tliickcr and more obtuse in A. aaca tluiii in 
A. Hidleyi, The ventral segments of the two median rows arc 
broader than long in the former species, the coloration of whicli 
is also different. I have therefore no hesitation in establishing 
a new species, wdiich may be characterized as follows :~ 
Premaxillary iceth 5 or 7, maxillaries 5-"5, mandibulars 8-8. 
Snout obtusely pointed, slightly prominent. Tail ilriimer than 
the body, tapering. Eostral small, triangular ; nasals forming a, 
short suture ; a pair of very largo priefrontals, followed by a jiair 
of much smaller frontals ; eye hardly distingirisluvblo through ilu^ 
ocular ; a postoeular, no subocnlar ; three largo upper labials, 
the second and third forming a suture with the ocular; lowcvr 
border of second labial as long as or a little longer tluiii that of 
the first, in contact with the second lowcw labial only ; niontal, 
qiiadraiignlar, followed by a largo sovem-sided tdiin-Hhichl, wliiidi 
is much longer than broad ; iliroc lower labials, s<H.*ond very hvrgt*. 
180 to 19G aniruli on tlie body and 18 to 2() on tlio i.ail ; thc^ 
divisions of tlie aiinuli longer than bromi, nearly oquilal.cvnil on 
the middle of tlie belly, but iiowhcro broader than long ; 1,0 icj 
IS divisions above, and 20 to 24 below the lateral liru,*. .Anal 
sinelds six or eight. Pxaeanal pores four. Ilnifoiun brown or 
dark purplish brown above, ])alc bi'owii inftunorly. 

niillim. 


Length to vent 250 

Tail 21 

Diameter of body 11 
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PISCES. 

By G. A. Bollengeu, E.Z.S., 

Assistant in tlie Zoological Department, British Miiseiiin. 

Tlio following marine species were obtained,: — 

Apo^on imherhisj L.^IIasmulon chr'^sargprmi>m,Gm\theT, Molocen- 
trmn lonpipinne, C. & V., Acaiitlmrm cldrurgus, Bi., Daetyloiyterus 
voUtcms, L., Gohim soporaior, C. & V., Salarias atlantieus^ C. & Y., 
Bcdarias vomerimtSi C. & Y., CUnus nuchipinnis^ Q. & G., GUnus 
delalandii, C. & Y., Qobiesox cephalm^ Lacep., Foma centrum 
leucostictm^ M. & T., Glyplddodon mxatilh^ L., FJiomboidwldhjs 
Iwnatus^ L., Remirliamplms unifasciatus^ Hanz., Glupea Jiumeralls, 
C. & V., Murcdna pavonina, Bich., Murmia vicina^ Cast., Alurmia 
catemta^ BL, and the new species described hereafter. 

JCTLIS NOnONHAYA, sp. B. 

D. A. L. lat. 27. L. tr. f. 

Length of liead one third of the total (without caudal), 
or a little less ; depth of the body one fourth. Dorsal spines 
shorter than the rays. The length of the ventrals is two thirds 
or three fifths that of the pectoral, which is shorter than the 
head. Caudalis truncate. Upper half of body and caudal 
blackish, lower half yellowish white (in spirit) ; a w^hitisli streak 
along each side of the back, just above the lateral lino dorsal, 
anal, pectoral, and ventral fins transparent, immaculate ; a black 
sj)ot between tiie first) and third dorsal rays. 

Sevt‘ral young specimens, the largest of which measures GO 
miliim. 

TIu) nearest ally of tliis species appears to bo luoamna. 


MOLLBSCA. 

By EnaAB A. Bmith, E.Z.S., 

Assistant in the Zoological Department, British Museum. 

The total number of Mollusea now known from Pcrnando 
Noronha is 80, of wiiich 72 are marine forma, 7 terrestrial, and 
1. freshwater. 

Previous to this expedition no land or fluviatile species had 
been collected, and only 28 marine’ forms, all obtained by the 
^ Challenger,’ have been recorded from this locality. Ten of 
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tliese were also collected by Mr. Eidley, who has now added 44 
additional species to the list. 

The general facies of the marine Molliiscaii fjuma is quiici of a, 
West-Jndian ty]) 0 , as a perusal of ilu‘. following pages will show: 
and it 'will also he obsciaaul that sonio of the s])eeies have a much 
wider and in some inalancesa very pcaailiar range. Of the land- 
shells two are known West-j.udian species, one hasljcen recowha! 
from Brazil, Pern, and tl](^ island of Opara, and tlie reniaining 
four, up to the present, appear to ])e pecailiar to tiie island. 
Olio of thcs(‘, however, Bullmns iiamacjvi^ suggests a launistic 
similarity to Brazil, as the section of to which it belongs 

{Tomigenii^), with one exception, occurs only in lhal; country. 

The single frc'slnvater sp('cies suggiists no rclationshi]) with 
any particular region, and miglit exist auywlieixq similar forms 
being found both in the Old and New Worlds. 

The following pages contain an account of the species obtained 
by Mr. 11. N. Eidley and his colleagues, after which is appended 
a list of those recorded in tlio ‘ Cl i alien ger ’ ‘Eeports. 

T. MAEINE SPECIES. 

1. Octopus buqosus, Bose. 

llah. M(3diierrauean, Capo Yercio Islands, West Indies, Mio 
Janeiro, &c. 

This species is coinnioii in pools at low water. After being 
dried in the sun the arms tare made into soup and eaten by the 
natives. Mr. Eidley, however, i,ufoj*ins inc tliat it is coni])arati vely 
tasteless and of a soft; gelatinous consisitviujy, 

2. (h'lNUS FEi'UTLosus, Mmuhr, 

Mah. West Indies: Ihirbados, Cuba, Marti uiepu', 8ia. Lucia, 

Tlie operculum of a- shell 05 millim. in length is 17 long and 
only wide. It is thickened and carinate along the mlddlo 
beneath, the muscular scar occupying more tlian half i/lie eiitiro 
length, and the nucleus is not terminal as stated by Mcissrs* 
Adams and Tryon f in their respective Manuals of Conchology, 
but situated three millim. from the extremity. The growth at 
first is regularly concentric, but subsequently, to suit the nar- 
rowness of tlie aperture of the shell, the layers of incremse a;r(* 

^ ‘ Genera of Kecent Molhiscaf vol. i. p. 240. 
t ‘ Structural and Systematic Oonchology/ vol. it. p. 187. 
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added at one end only, tliut^ producing a long narrow opcrculiiiii* 
MM. OroBS and Marie have also noticed, in respect of (7. iinpe’’ 
rl(dts^ G. lividus, and (7. rattm^ that the nucleus of the operculum 
is subapical, and doubtless it has a similar position in other 
species. The description of the operculum therefore as usiuilly 
given in manuals and other works requires modification, and the 
nucleus should be termed apical or sulapical, 

3. Conus UAircus, Ilioass, 

Hah. Barbados (IIiis. Oiming) \ St. Domingo and G uadaloupe 
{.Kilstep) ; Cuba and Martinique (iV Orbigny)^ 

The single beach-rolled specimen has a very strongly marked 
double zone of brown spots upon the middle of the body-whorL 
With this species I unite G. mammillaric, Green, C. castus, Reeve 
(not 0. castim of Weinkauff), O. arclietgpas^ Crosse, and (7 san- 
guinolenPm of Reeve. 

O'. Beecei^ Kieuer, placed by Weinkauift in the synonymy 'of 
this species, is quite a distinct shcdl, wlucli I regard as the same as 
€. pipemtu^^ Dillwyn, not O. plperaius, Reeve, which, as stated 
by Weinkauir, is the same as 0. ergthrceensis oi Beck. 

4 . P.LKUiiOTOMxV (Ceassispiky) ruscEsOENS, Gray, 

184»3. Pieurotoma fuscescens, Gray, Reeve, Con. Icon. tig. 125. 

1<S45. Pieurotoma nigieseens, Gray, Reeve, 1. a, hg. 235. 

1845. Pieurotoma paxillus, Reeve, fig. 285. 

1850, Pieurotoma solida, C. B. Adams, Cojifrib. Conch* vol. 1. p, (>l. 

Hah. Cuba Orhlgug)'; Jamaica {O. R. Ad. for solida) ; 8fc. 
Yinceut {Reeve for nigrescens). 

FI. nigrescem and FI. padulhcs dilier from tlio tjq^ieal forjii of 
the spt.'cies in being very mucli smaller, FL sollda being inter- 
me dial; e in size. 

• 1j,i his M'amial of Oonchology ’ (vol, vi. p. 103) Trjoii states 
that PL nlgresGcns of C, B. Adams and FI. nigrescam of Gray 
are the same species. Having types of the former received iToiu 
Adams and Gray’s types also for comparison, I can state tliat 
beyond a doubt they arc di»stiiict. FL cupvea, Reeve, is rather 
an unsatisfactory species at present, and I am rather iiidinecl to 
believe that, as suggested by Tryon, it will prove to belong to 
this species also. 


Journ. cle Ooiwh. 1874, pp. 333-350. 
1* Concli.-Oab, p. 312, no. 53. 
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5. Mukex (Ocikebea) alveatus, Mener. 

Mai). Pauaiua (Beeve, KoMl, Sowerhjj); West Indies (Tn/on). 

As suggested by Tiyou 1 iliiiik tliere iiiiist bo some .mistake 
witli regard to the locality Paiiaoui ” udiicb lias bc^oii assigned 
to this species first of all by Eeeve aiul afterwards by oihej’s. I 
hare never seen a specimen from that locality, and Mr. G. B- 
Sowerby informs me that he lias frequently received it with 
collections from the West Indies, but never fVoiii the Pacific side 
of Central America. Jf. erosm, Broderip, 3£ oheliscus, A. Adams, 
Briton Canlralnei, EccIuk, and probably ilf. paii 2 )e)riblm, 0. B. 
Adams, are perfectly distinct from the present species and from 
one another. This is anotlier example of Tryojfs rasli and inclis™ 
criminate ‘Gumping’’ of s])ocies, which detracts so much from 
whatever value may be attached to his work. 

6. PiSAKlA PUSio {Linna). 

Buccinum pusio, Raeve, Con, Icon. fig. 43. 

Hah. Honduras and {St. Thomas {Coll. (Jimmy) iSta. Lucia 
{BOrlignif as Ftcijnira accineta) ; ABcension I. {Gonry). 

The specimens from Fernaudo ISforoulia are rather small, and 
inucli more distinctly striated than certain examples from the 
'West Indies. 

1. PirnnuEA xlemastoma, LimiL 

The specimens obtained by Mr. Eidley constitute a wcll-inairked 
variety of this welHviiown sj)ecios, boidi as regards form and 
colour. They have the spire more elevated in pra])ortion to the 
length of the aperture, and only the two iippermoBt of the four 
series of nodules on the body-wliorl arc distiiuft. The interior 
of the aperture is greenish blue, reddish near the labriim, which 
is bordered within with black- brown, upoji vdiicli the fine orange 
or ycllowisli line arc very distinct. The exterior of th(5 sludl is 
purplish black, streaked and spotted wdth greeuisli whiter. 
P, limmmtoma is known from the West Indies, West Africa, 
Mediterranean, Atlantic coasts of Franco^ Hpain, and Porlugai, 

8. CoLUMBEIiLA MBECATOEIA, LlmcL 

Ilah. St. Vi}ieent, Grenada, Hevis, Cuba, Martinic|ue, a,.nd 
Sta. Lucia {Brit Mm,) . 

With one exception the eleven Fernando Noroiiha shells are 


* Mail. Coach. voL ii. p. 128. 
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wldte, variegated with very dark brown or black. Tlie aiiigle 
specimen, which differs from thereat, is of a pinkish tint sparingly 
marked with rich brown. 

9. Oliva liteuata, Lamarck. 

Ilah, "West Indies, Gulf of Florida. 

Two boacli-rolled shells are all that were obtained. They have 
the transverse lii*a3 on the inner lip extending over nearly tlio 
entire length of the columella. 

10. Oliva (Oju-Vella) kivea (Gmelin). 

Hah. St. Vincent and other islands of the West indies, 
Venezuela, and Brazil. 

Tlie shell named by Mr. Watson Oliva ftil^ Ida, lloeve, from 
Veriiando Noronha, does not belong to that species, but is a 
prettily coloured example of O. nivea. O. fidgida differs from 
Gmoliif s species in the form of the columella and basal cauda. 
The columella of O. nivea is very peculiarly excavated, and this 
may be seen by looking as far within the aperture as possible. 
No such excavation occurs in O.falgida, which also does not 
exhibit the numerous oblique folds or line on the columellar 
margin of tine aperture wliich distinguish O. nivea. 

A second s])eeies is quoted with doubt by W atson from Fer- 
nando Noronba, namely O . ^ulcliella, Buclos. The two fragments 
referred to this species seem to me to bear little resemblance to 
Buelos’s figure ; but 1 have no hesitation in considering them 
spcciiically identical with the other Bpecimen from the same spot 
which I refer to O. nivea. 

IL LEir(X)ZC)NiA oiNaiTLiFERA {Laniarck). 

Ilal. West Indies, lioiiduras, West Africa. 

L. ruiUs, Eeeve, is I consider quite distinct from this species. 
With this exception I agree with Tryon in his synonymy, and 
would even suggest the propriety of maintaining L, leuco:sonalk, 
Laink., as a variety of this s[mcies. 

The specimens from Fernando Noronhaliave stout rounded 
ribs, exhibit a distinct submedian white zone on the hody-whorl, 
and have tlie aperture inclining to orange. 

Tryon questions the West- African habitat of this species, but 
I am inclined to think it correct, as in the British Museum there 
are tliree specimens from that locality presented some years ago 

^ Gast;ero})oda of the Challenger * Expod. p, 2:24. 
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by a Mr. Lewi«j together witli other wpecies wliicliare uiidoiibiedlv 
West-Afiicau forms. 

13, LkUCOZONIA. OCELnATA {(JmeAlii). 

Ilab. West Indies. 

The speciiiiens obtained oftor no diiicroiiccs from ordinary 
W c st-Iiid ian examples , 

13. Latlbus s.pat)X0eus {Beetle) . 

A single yoimg shell seems to belong to this spoeics. 

Z. eoficenirktus^ Reeve, fj^hrenvmida^ Ree\m, Z. yrrn:'(f7/6*, lleere, 
and the present species are very closely related. 

'14. M:rTitA. BAKBABEKSTS (^Gmcliii), 

llab. West Indies, Barbados, 8t. Vincent, &e. 

If. iessellaia^^ Kiener, which Eecve named ILpicta^ is perfectly 
distinct from tlic present species, and well known as a South- 
Africaii sliell. Tryoii not possessing or not having seen the 
spi'cics, at once concludes, from their general superficial resem- 
blance, that it must be the same as 3L harbademw. The sculpture 
of tlio two is (piite different. M. harbadeMsis is ornamented with 
3‘aised spiral lines, wdiilst Ji". pieta exhibits transverse piinctiired 
sirite. The character of the outer lip also is quite different. 

15. MtTBA (Fusja) aksulata, Sowerbif. 

Mitra ansidata, Sowarbijy Thes. Conch, vol. iv. p. 3(>, pL d/d. (ig. 471* 

Mitra microzonias, iikwe (non Lamarck), Con. Icon, ligvs. 1S5, 3U2 ; 
Sowerby, i. c. tig. ()35 ; Kiener, Coq. Vw. pi. 28. Hg. 8!) (probably) ; 
Tryon, Mam,. Conch, iv. p, 18d, pi. 51. tigs. 5()8, 55,4. 

Ilah. 8t, Thomas (iIZo'#. (Jiiminy ) ; “ West Indley, M’drclp Krebs, 
and iSwii’i'/’/hfc Tryoii, 

Tiris species is said to occur in Polynesia, hnti tin; Ihitisli 
Museum Collection affords noevidenct^ in proof ol‘ this siatemem t. 

Tlie shell from .lA-xrnando Noronlia helongs to tliat lonn of the 
s|)Ocies as figured by E.eeve (fg. IB5). 

This is usiuilly considered the If mkrozirnim of Jia^iiandc, 'fuit 
if it bo eonipa,red with the figure of that specie's in the CEiuy- 
clopcdie Methodiqiie’ (pL 374. fig. 8), it will bo seen t-hai. it Is 
a muefi more slender shell. The true M. •niicrozoiuam lias also 
been figured by Kiister (Con.-Cab. pi. 17. figs. 13, 13), and Iteove 
also correctly depicts it (Con. Icon. pL xxx. fig. 243 on left) under 
the name of Jf. leiicodesma. Sowerby in his description of 

Man. Couch, vol. iv, p, 118. 
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Jf. mmdata does not mention tlie presence of a second wliite 
zone oji the body-wliorl as represented in his figurej biifc this docs 
oecasioniilly exist. Tryoii places this species in the synonymy of 
IL together witli JSLoavea^ Eeeve, M, Admnui 

Dohrn, ilC ptdchella^ Eeeve, M. pisoUna^ Lamk., M, Idstrio^ 
EeevCj and If. consan^umea, Eeeve. A more riclicidotcs instance 
than this of the ‘dumping’’ of species I have never seen. Tryon 
never could have examined examples of these various forms, 
for if he had he would not have united them ; he must have 
been misled by the figures, or x>^^^haps a little jealousy of non- 
possession may have influenced him. 

Eeeve’s If. leueodesma he says is beyond a doubt tbe same as 
M. pardalis, Kiister. Erom this it is, in my judgment, perfectly 
distinct ; and the statement that Eeeve’s figure of ilf, pardalis 
is a OolumheUa'' is sheer guess-work. The shell figured by 
Eeeve is in the British Museum, and not only is it a Mitra^ but 
correctly identified by Eeeve as Ji. pa^'dalis, Kiister. What 
right had Try on to make such a statement in tbe face of Eeeve’s 
description, in which he properly characterizes the shell as a 
Mitra loith four plaits on the columella f Kumbers of similar 
absurdities occur throughout this work of Tryon’s, which might 
have been avoided if more judgment had been used and the love 
of “ lumping ” been overcome. 

16. MaBUIKELLA SAOI/rTATA, Winds. 

Hal). Bahamas to Brazil. 

ilf. flnofmta^ C. B. Adams, from Jamaica, appears to be the 
same as this species. 

17. TiiiroB' EinuEvr, sp. n. (Plate XXX. fig. 1.) 

Testa late fiisiformis, albida, obsolete trizoxiata, zonis supra 
varices aurautiis ; aafractus aormales, siiperuc doclives et levitor 
eoneavi, ad medium biangulati, inferne coiistricti, costis longitu- 
dinalibus circitor 7 (in anfract. ultimo subtiiberculiforiuibus inferno 
evaiieseentibiis) iostructi, liris spiralibus tenuibus (in aiifr. pen- 
iiltimo 7-8) aliiscpio longituclinalibus tenuioribus conciiine can- 
celiati j apertura ovalis, alba ; canalis brevis, dextrorsuin versus \ 
columella alba, superne arcuata, vix tortuosa, tuberciilis vcl Hids 
transversis supra cailum tenuem munita.; labrum compresse 
varicosum, intus liris duodecim in paribus ordinatis iustructum. 

Longit. 19 milliin., diam. 10. 

■ mm. JOUEW'.— zooLOUx, yol. xx. ■ m 
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This species belongs to tlic same group as T, galUuar/o^ E^ceve 
(Con. Icon. fig. 5), and T. toHtmlinarms^ Adams & Itcevo, and 
some others. Although possibly not adult, the single shell at 
hand is in excellent condition, and aiibrds all. the iieccssarj 
cliaractcrs distinctive of the species. The last wliorl Inis two 
varices, namely the labrum and one on the opposite side. TIio 
nuclear whorls are broken off 5 bat, judging from the top of ilie 
first normal whorl, the apex would be comparatively small. The 
uppermost of theliivn on the columella is rather eonspicuous, and, 
together with the uppermost of those within the labrum, forms a 
semicircular sinus above. 

18. Teitof riLEAEis, Lamarch, 

Hal), West Indies, Eed Sea, Ceylon, Philippine Islands, island 
of Anna, &c. {Brit* Mtiis,)* 

This, like some other species of Triton^ occurs at the West 
Indies and in the Indian and Pacific Oceans. 

19. Teitok (Epideomus) pestaoisus, Mbrok 

Hah, West Indies {Morcli). 

This species is very like T. ohscurus,, Eeeve, but differs in 
having more convex whorls, a granulated coliimellar callus, and a 
narrower labral varix which is also hollowed out behind. 

20. CyPEiEA 01 NE.EEA, Gmelin^ var. 

Hah, West Indies. 

With this species I unite 0. clam of G-askoin, with which the 
specimens from Pornando Noronha agree. This varieiy is of a 
longer and more cylindrical form than the type, has only irjicos 
of the black dotting around the base, and no purplish siaiu 
between the teeth. Bowerby’s figure (Thes, Ooneb. pL Jh)7. f. 91'’^;), 
badly copied by Tryon (Alan. Conel'KVoh vii. pL 1. f 8), dam not 
represent the variety clara ; butafairrep:roBen,tation of it is given 
by Sowerby on pL 810, figure 222, The colour, however, in :iuhi 
pinkish, and no dotting occurs along the sid(k in tlie types dc*- 
scribed by Gaskoin. 

21. CyPEiEA (Teitia) PEnicxJLus, Linne , 

Hah, West Indies. 

One of the specimens from Fernando Noronha is remarkably 
small, measuring only 7 millim. in length. 
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22. Ltttoeifa TRociiiFOKiMis, vai\ ? (Plate XXX. fig. 2.) 

Littoriiui troclnfonnis, DUlwyn, Philippi) Ahbild. voL ii. p. 143^ pL ii« 
if. 12, 14, 15. 

Littoriim iiodiilosa, Watson {non Gmeliri)) ^ Challenger^ Gasteropoda, 

p.577. 

Te.sta parva, fusifomi-ovata, grisea vel nigrescens, aibo-noclosa ; 
aiifractiis 0-7, convexiusculi, siiperiores granorum seriebus tribus 
ornati, striisqiie spiralibus elevatis panels acnlpti, ultimus in 
medio obtuse angulatus, seriebus quatuor cinctiis, ad basim albo 
pnnetatus ; apertura nigra, fascia basali pallida ornata, infeme 
subacuminata ; columella lata, purpurea, siiperne macula lutes- 
cent! notata. 

Longit. 19 mill., diara. 10. Apertura 7 loiiga, 6 lata. 

,5 11 ,, ,, 9. ,, 61* ,, 5 „ 

The above measurements of two specimens from Fernando 
Noronlia show tbe variation in the form of this variety. The 
white tubercles are ratber acute in some specimens, whilst in 
others they are scarcely raised above tbe surface. On tbe body- 
whorl there are two approcoimatecl series at the periphery and 
two above, and at the base is a tesselation of white and dark 
spots. 

The shells quoted by Mr. Watson from Fernando IsToronhaare 
certainly specifically the same as those obtained by Mr. Ridley , 
and are, I think, almost specifically distinct from the L. nodidom 
of d’Orbigny. They have less angular whorls and less acute 
nodules, of wbich there are two series on the body -whorl above 
the two principal series at the periphery, whilst in L. froddformis 
(^zssnodulosa, d’Orb.) tliere is only a single series. The aperture, 
also, of the Fernando shells is darltor and none of them exlnbit a 
second pale zone at the xipper part, which is nearly always visible 
in the West-Iiidiaii species. 

23. LiTroiiiKA AFOuniFEBA (Lamarck)* 

Litorina angulifera, Philippi) AhbiUL voL ii. p. 223, pi. v. if. 12-15. 

Hah, West Indies, West Africa and Pacific (Fldh), 

Only a single young specimen w'^aa obtained by Mr. Ridley ; it 
agrees in all particulars with West-Indian specimens. 

24. Tobifia JETHXors (Menloe)* 

Hah . W est Indies . 

Both Philippi and IJanley,in their respective monographs, admit 
this as a distinct species, but I am inclined to think with the 

38^ 
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former'^' tliat: T. e^elosloma, T. nitblla^ T. cijUndntcca^ and ilic 
present species are mere varieties of one and tlio same fonm 

25. Iaftiitna PEAOiJiiSj Lamarck. 

Of the various species llf^iired by Eeeve, that u'liich ho has 
identified as Lamarck’s I.fragiVm (Conch. Icon. pL ii.iT. (h^j 0 6) 
closely resembles the shells froniEeriiandolSroroiilia. Tiieyliavc 
the same perpendicular columella and the same division of colo ur, 
the deep-violet ” tint of the base terminating abruptly at tlie 
periphery. 

26. Cbritiiium ATBAimM {Borri). 

Jlab, West Indies, Pernambuco, and liio d’aiiciro {Brit, 

r regard the G, cmidattm of Sowerhy as undo ubtodly belonging 
to this species. Sicily,” the locality assigned by Sowerhy in the 
^ Thesanras Conchyliorum ’ and in Eeove’s ‘ Ooncliologia Icoiiica ’ 
to G. atratim, is evidently incorrect. 

27. Mitrulaeia alteoiiAta (A. Adams). 

Calyptraja alveolata, A. Adams, Reeve, Con, Icon. voi. xi. pi. 3. ff. 8 

Ifah. Galapagos Islands (Becde); St. Kitts, West Indies 

(Brit. 

The single shell from Pernando Noronlia possesses all the 
characteristics of the typo from the Galapagos Islands. The 
specimeias from Fernando Noronha, assigned with doubt to Jf. 
tmeimta, Eceve, by Watson f, in all probability belong io the 
same species as that collected by Mr. liidley. They are, how- 
ever, only young specimens, so that their dctcnniuatioxi is all the 
more difficult. 

28. Hximoi^xx ato.quai'Us {l%mc). 

llippoiiyx imtiquatus (L.), Fisekr, Jmirn.tk Coiwk vol. x, p. |)i. ii. 
ff. 1-9 (anatomy) 5 Crosae, Jmrn. de Conck vol, x. p. 2b; Mdrck, iMnlak. 
BiliU. voL xxiv. p. .98, 

Ilah. West Indies ; islands o£ Ascension, Bt. Helena, and 
Trinidad in the South Atlantic, Pern and Caliibrnia (JJrU. Mm.). 

The single specimen from Pcruimdo Noronha has the spire 
more recurved than any other specimen I have seen mid it is 
inclined to the left. 


* Ooncli.-Oab., Solarium, p. 2{>. 
t ‘Ohalienger’ Gastropoda, p. 461. 
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29. Hipponax G-iiaxahus, var. 

Ilipponyx Grayanus, Menhe^ Carpenter^ Proo. Zool Soc. 1856., p. 4| 
Crosse^ Journ, de Conch. 1862, vol, x. p. 23. 

The distribution of this species appears to be very extensive. 
Carpenter quotes it from Galapagos, Sandwich Islands, Panama, 
S.*W. Mexico, Mazatlan, and St. Vincent (W. Africa). Some 
specimens in the British Museum from St. Helena, wrongly 
named IL radiatus, Quoy & Gaimard, by Jeffreys and two 
specimens from Periiando ISToronha agree in all respects with this 
species except in tlie more excentric position of the apex, which, 
gives them a more capiiliforin appearance. 

30. JSTeeita ASCEJVsroisrxs, Gmelin* 

In bis monograph of JSFerita in the Conchylien-Cabiiiet, Di\ 
von Martens mentions only tlie island of Ascension and Guinea 
as localities for this species. I had previously noted t the fact of 
its occurrence at the island of Trinidad off the Brazilian coast, 
and now I record its presence at Fernando Noronha, where it was 
also obtained by the ‘ Challenger ’ Expedition. 

31. Tuebo (Oalcab) Oleresi, TroscJwl 

Trochus Olfersi, Troschel, PJdlipph Conch.^-Cab. ed. 2, p. 126, pL 22. 
f. 1. 

Calcar Olfersi, Fischer in Kiener^s Coq. Viv. p. 18., pi. 77* f 1. 

Trocbiis (ligitatus, Reeve (non Deshay es). Conch. Icon. pi. 5. f. 24; 
Sower by, Thes. vol, v. pi. 504. fig. 135. 

Ilab. Brazil (FMUjypl Msclier). 

The localities quoted by Eeeve and Sowerby, namely Central 
America and Panama, will doubtless prove incorrect. 

Failing to recognize this species as 11 Olfersi, Sowerby has 
placed tiiat naine among tlie synonymy of T. imhriGaiits, which, 
however, is a perfectly distinct shell. 11 dirjitatus of Deshayes, 
as pointed out by Plrilippi, Fischer, and Carpenter, is identical 
with the common 11 nngtds, Wood, of tbo Californian coast. 

32. THOcitu'S (Euteooiius) j'u.TUB'mus, Gm,eUn, 

Ilah, West Indies {Philippi ^ Mscher)^ 

The two specimens from Fernando Noronha are more widely 

Ann. & Mag. Hist. 1873, vol, ix, p. SCrh 
t Rri(h 1881, vol. vxii. p. 431. , 
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iimbilieatcd tlijin tlie shells figured by lleeve'**" jviul jriseherf, siiui 
also differ in form, being wider at the base and more sliortly 
conical. 

Fischer has already pointed out iluit the localities of ‘Reeve 
and Laiiiarch, Bwau Eivor and Mauritius, arc probaddy incorrect* 

3e3. Trooiius (Euxeocjujs) gemmosxjs, Beeve . 

This I believe, as in the case of the preceding species, is anoilior 
instance of a wrong locality (Philippine Islands) assigned by 
Reeve. 

Two specimens from Fernando Noronha agre(‘ in every ininvite 
detail with the types in the British Museum, and, as tlie seulpl ure 
and lineati(nis arc so reinar]vabi(>, the identity is !)(^yoiul doubt. 
Tim umbilicus, wliieli is as large as that of T. jujuhimis^ at once 
distinguishes this species from 1\ mhiUs, with whitdi Philippi X 
questioned its relationship. The type ol‘ IiJulroaJm,s^ was inimed 

jumped id tis by A. Adams ; but as that name was ))rcvh)us]y 
used by Kocb for another species belonging to the same .group, 
Pilsbui’y has ronamed it liJ, Adams L 

8T. Fissxjeelia oancellata, Botverhj , 

Fissurella caneellata, Sowerhi/, Conch. III. sp. 38, pi. 72. f. 2fl. 

Ilah. West Indies, Honduras. 

With this species I would unite Ifiss. saj/asa^ Rcev(‘, and Id 
Ientlf/ims((} Reeve* A. third species of the same author, Id 
is also voi'y similar, but the form is a little more elongate and the 
radiating riblcts arc S(juamoHo at Ihe points of ini(U*sec;tion with 
the concentric line. 

36, Fissitekl.la Af/rnuNAXA, Sat/. 

Fis.surcllji alienaita, Jonm. Acad. N. Pftilad. 1822, voL ii. 
p. 224;, Heave, Con. Icon. pL xii. I. 84 (probably), 

Fissurella larva, Reeve, L o. f. .48. 

FissiU'dla Dysoni, 1. e. f. Hd. 

Hal. Maryland, Ac. (6V///); Bermuda, Stu Johns, iJ,oud.ut’a,?^ 
{Brit. Mm.). 

The sculpture of the three above-named forms is essentia, Ily 

lie same and the character of the orilico is similar, and all ha-vo 

* Ooiu Icon., Zk'yfhmm, pi. 2. fig. 12. 

i‘ Kieuor's Coq, Yir., TweJmSf pL 18. f. 2. 

% Oondi.-Oab., p. 8(5. 
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tlio interior at tlie apex indented with a traiivsverse lino or pit at 
the larger end of the perforation, as described 'by 8ay« 

3G. ? Fissueet.la baeba-deksis, Gmelin, 

Ilab, West Indies. 

There are two or three specimens trom Fernando Horoniia 
W'hicli closely approach this species, but I do not feel absolutely 
certain of the identification. 

37. ? FiSSUEBLIiA NUBECULA, LiiinL 

Ilah. Mediterranean, Spain, Morocco, coast of Gambia, Cape 
Verd Islands. 

Sereral specimens from Fernando Noronha in some respects so 
closely resemble this species that I hesitate to separate them. 
The interior is of the same greenish tint, the orifice has a purplish 
tint or is ringed with pimple, but the outer surface is uniformly 
darker than Mediterranean examples. With regard to sculpture 
it is difficult to say that any material difference exists, as 
specimens from any given locality exhibit slight variations in the 
fineness and number of the radiating strife, such as may he noted 
in the series from Fernando hToronha. 

88, Acmaia noronhbnsis, sp. n. (Plate XXX. figs. 8, 8^^.) 

Testa ovata, postice latior, medioeriter elevata, nigrescens, 
radiis pallidis picta, ad apicem, paiilo ante mediuiii situm, erosa, 
nigra, radiatim teniiiter striata, linoisque incremeiiti sculpta; 
pagina interna intra cicatricem nigricans, apicem versus callo 
teniii sensim albicans, extra cicatricem fere ad marginem csenileo- 
albida, ad marginem august© nigro limbata, antice ab apico usque 
ad marginem radio iato obscure et postice alio latioro picta. 

Long. 24 millim., lat. 19, alt. 9. 

This species has a smoother surface than A. mI/nc<^osa, d’Or- 
bigny {-^^Lottia 07 iycldna^ Gould), from Rio Janeiro. Like tliat 
species, however, it Ims in the interior a broad obscure ray from 
the apex to the margin in front and a broader one at the opposite 
end. These rays, however, are more distinct in the present 
species than in the Brazilian shell. The external radiating sfcrim' 
^being very fine, do not, as a rule, produce a crenulated margin, 
but in some instances a slight crenulation occurs. The surface 
within the muscular sear is almost black, forming a marked com 
trast to the pallid space between it and the black margiiu The 
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sliells found attached to xocks, when placed upon a flat siirihee^ 
rest upon the anterior and posterior margiiiB only, so that the 
sides arc slightly raised. 

39* Chiton (IscirKooniTOisr ?) pectinaths, Sou^erh/. 

Chiton pectinatusj Sotverby^ Con. III. pi. 17d. f. l-lf); Raeve^ Con. Icon. 
pi 26. f. 133. 

JIab. ? (l^eeve)i "West Indies (P. P. Oarpcnlcr in llrU. 

The marginal scales are not at; all well dra^n by So^verby, 
being much too elongate. 

40. Chiton (Ischnochiton) OAUTBB.EoiiiJisr, Carpenter. 
(Hate XXX. figs. 5, Ba.) 

Testa elongato-OYalis, vix carinata, varie pieta, griseo-oliracoa, 
alho, riifo et olivaceo picta, vcl purpurea, iiiterdiim nigrescens, 
albo virgata, ralvis terminalihiis concentrice ei rugose granoso- 
striatis vel squamatis, eontralibus liris temiissinus granosis cur- 
Yatia flexuosis ornati.s, areis lateralibiis rugose granoais ycI sqiia- 
matis ; valva postica pone apicem ceiitralem ievitcr coneava ; 
cingulum minute sqnamatum, squamis miuutis clongatis oYalibus 
indutum, pallidc rosco-griseum, dilate nigro tessollatum. 

Longit. 27 iiiillim., diam, 9. 

Ilah. 8t. Thomas {Brit. Mus^), 

The above ap])ears to be a manuscript name attiudicd to speci" 
mens in Cuming’s collection which are identical with fmv sludls 
from Pernaiido Xoronha. Tlie colour is very variable, some 
specimens, when viewed from a distanci^ of twelve inches, appearing 
olive-grey speckhal wiili wliite ; others are of a piiikisli ciaaim- 
colour speckkal with red or blotcihed along lliosideslu front of the 
lateralareaiH with black, as in sotneof ilic specimeiisfrom heniaiulo 
Koronha. Tlu^ granules or scides of the lateral n.rea, a.iid. on ilu,^ 
front ami posterior valves are peculiarly fla.t and are soitKnvhat 
trauHVersely arrangcal on the inruier and (anicentriciilly on tln^ 
latter. The central areas arc lineiy punctured along the i*(mtre, 
and become more and more eoarsedy gnuiosoly lirat,e as tfio sides 
are approaidnal One example is almost entirely rcaldiBli |)iirp:ie, 
and others are blackish with a broad pallid stripe clown, thouriddlo 
from end to end. 

4il. Chiton (Agantiiochiton) astbiueb, Reeve. 

Chiton astriger, Reme, Conch. Icon. x)l xviii. f, 109. 

Hah. Barbados. 
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Eeevo descril}es tliis species as “ smooth along the summit, very 
closely finely striated on each side.’’ This is not at all accurate. 
The central portion of the non-terminal valves has a defined 
elongate suh triangular space which is sculptured with rniniitcdy 
granular lines, and the sides are densely but rather more coarsely 
granulated. The figure (47) of the detail of sculpture of O, s])t^ 
eithsa^ Eeeve, which I believe to he the same species, gives quite 
as good an idea of the ornamentation as figure 109. The outer 
margin of the mantle hears a fringe of the same glassy spicules as 
compose the tufts. 

42 . Doris, sp. 

A single specimen was obtained, which appears to belong to the 
same species as an unnamed example in the British Museum from 
the West Indies. 

43. Arltsia, sp. 

An animal about an inch long is all that was found. It pro- 
bably is not full-grown. No attempt has been made to identify 
either this or tlic preceding, as both belong to difficult groups 
requiring special stiidj^ 

44i. SiPHOKARiA PIOTA, var.'?'^ (Plate XXX. figs. 4~4Z>.) 

Hah. Eio Janeiro Orhigny), 

The specimens from Fernando Noronha are externally hlacldsli 
with numerous white radiating eostce. The inner surface also is 
much darker than in the type specimens from Brazil. B. hisplda^ 
Gould, tils 0 from Eio Janeiro, appears to be the, same species. 
S. lineohta, d’Orbigny, from Cuba, is a larger form, and tho only 
species that} appears to have been discovered in the West Indies. 
One or two species are knowiiL from Bermuda (B, hnmnm^ 
Hanley) ; and Say has described a form from East Florida. 

45 . Vends (Anaitis) paphia, Linnd 

Hah West Indies and Cape Verd Mands (BrH 3fus.). 

4 G. Carbtum stTBELONG-AXUM, Boioerhi/- 

Hah. St. Thomas, West Indies. 

. 47 . Cardiijm mebium, Linne. 

Hah. West Indies. 


B’Orbigny, Voy, Atn^r. M4rich’ voL v. p. 469, pL 50. ff. 7“11. 
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48, SemeTjE CORBIEOITMTS, GlicnviUz. 

Tclliiia reticulata, Linn^h Syst.Nat, cd. 12, p. 1119. 

I79f). Telliiia eordifoniiis, Chemiiiz, Conch. -Cub. voL xi. p. 208, pi 199. 
C 1 94 1»-2, 

1815. Telliiia deciissata, fVoody Gen. Conch, p. 190, pi. 48. %s. 2,8. 

1822. Ampliitlcsma orbieulatu, Smj^ Journ. Acad. Nai. Sci. FkUad. 
vol. ii. p. 807 ; Meeve^ f. 13. 

182(). Amplu<le,suia radiata, Smj^ 1. c, vol. v. p. 220 ; Reem (aK of 
mippell), f. 12. 

1832. Amphidcsma lenticularis, Sotuerbyj Proc. Zooh Sou. 1882, p, 200,; 
Con. 111. f. 9; Reeve, f. 39. 

184], Ampliidcsma reticulata, Sowerhy, Con. lUusL p. 8; Reeve, f. 2.9, 

1811. Anipliidesma snbtrimcata, Sotcer/iv/, 1. c. p. 7. 

1845. Anipliidesma Jayauum, C, B, Adams, Proc. Bosi. Sac, Nai, Hist 
vol. ii. p, 10. 

1858. Scmelc sineusis, ^4. Adams, Proc, Zool. Soc. 1858, p. 95; Reeve, 
f. 28. * 

1858. Scniele luteola, A, Adams, L c, p, 95 ; Recve^ f. 42* 

1853. Semele modesta, J.. Adams, L c, p. 95 ; Reeve, if. 35 a-b. 

1853. Amphidesma cordiformis, Reeve, Con. Icon. f. 30. 

llab. West Indies, Bermuda, Eio Janeiro, A.sccnsion Island, 
St. Ilelona, Cape Palmas, and Fernando Po (Brit, IPm.). 

Having carefully studied ti largo scries of sp(‘cimeiis from the 
above localities, the types of S. lanticidarls, said to liavc been 
obtained in West Colombia, also the types of S, eldnenm, 
8, reticulata (Sow.), 8. sublruncata, 8. luieola, and S. modesia, 
also tlio speciinciiB ligiircd by Keevc, I am inclined to believe that 
allj tiui abovernanuul forms cmistituto but a singh^ variable 
apccicH. 

Home suithors iiave cousidcnKl tliis sptuiios to be t!io IVllhm 
retiinihta of Liiine; but I am rather inclined thiuk, with 
Hanley, that there is not Hiiilicient evideiice to dcstermine this 
with, any dx^grec of ceriaiJity. Phe locality China/’ from wJiich 
Adams nametl a form 8. siimma, I. regard simply as o.ne mor<^ of 
the innumerable errors of ^Hiabitat’’ oeourring in Cuming’M 
collection. 

49. CiUMA, sp. ineert. 

Several specimonB of a spoeics of 0/mna were taken on the 
rocks; but tlie surfaces arc so eroded and waiter-worn, tliat it is 
iiiiposBible to determine them. 
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50. Mxtxlus exustfs {Lamarclc)^ Beeve, 

This is a West- Indian species, and was also obtained by the 
^ Oliallenger ’ expedition at Pernando Noronha and Pernanibiico 

51. Aeca imericata, Bmgidm ^ e . 

This species was also obtained by the Challenger’ Expedition 
at Eeriiando Noronha ; and other examples were dredged near 
Cape York, N. Australia. This seems a remarkable distribiition ; 
still, as far as I can discorer, there appears to be no difl'er- 
ence in the shells. 

52. Arca (Acar) Abamsii, Shuttle worth, MS.?. — Area Adamsi 
in Cuming’s Collection. (Plate XXX. figs. G, G a.) 

Testa oblonga, siibquadrata, sordide albida, inmqiiiiateralis, 
antice enrvata, postice oblique arc uata, interne in medio levissime 
sinnata, lineis eleratis radiaiitibus aliisque coueentricis cancel*- 
lata ; uniboiies parvi, parum reinoti, panic ante inediuin coHocati ; 
area dorsalis angiista, utrinque acuminata; liganientum mini- 
mum, adainantiforine, traiisversim striatum ; pagina interna 
alba, radiatim plus minus substriata* 

Longit. 12 millim., alt. 71, diam. 7-i-. 

Hah. St. Vincents, .Tamaica, and St. Thomas {Brit. Mu^s.). 

Two specimens bearing the above name occur in Cuming’s 
collection, and others from Jamaica presented by Dr. P. P. 
Carpenter are also similarly labelled ; but .1 have not succeeded 
in finding any description by Shuttleworth of this species. 

It is closely related to A. lactea, Linn., A. solkla, Sowerby, and 
some others. The points of contact of the radiating and con- 
centric lira) are noduloxis, and a little coanser than in eiilicr of 
the above-named species. The muscular impresBioiis are clearly 
defined by a raised ridgo which is continued upward towa.rdH the 
u ml) ones, 

59. Lii^i:a s<^;£JAM 0 Sa, Lamarch, var. 

Hah. Atlantic, Pacific, and Indian Oceans. 

Tlic distribution of this specicB is given in my Report upon tlie 
* Challeugcr ’ Peleeypoda. The specimens from, Fernando Xo- 
roiiha Bcem intermediate between L. sqimmosa and L. mulH 
cosiata, liaving fewer ribs than the latter, and more than typical 
examples of the former. 

A specimen 22 iniilim. long has twenty-six ribs, and another 
example 16 millim. in length has but twenty-one. 

Vide ‘ 'Eeport on ‘ Challenger ’ Laniellibranchiata, p, 273. 
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54 Spofbylus, sp. 

A few odd valves piclvcd up oix tlie siiores arc too iiiucdi worn 
to be identified with ocrtaiuij. iVbout a dozen Eoruis have been 
described as 'Wcst-Indiaii ; and doubtless it is one or irioro of 
these s])ccics which occur at Fernando Noronba. 

lit TERliE8TEIAL HPEOIES. 

1. HFHHX(OpnTOCjY}U?)Q-tJTFQirELrEATA. (PLXXX. [lgs.7“-'7e.) 

Testa discoidea, supra loviter convexa, inibriio auguste iiinbi*- 

Hcata, tennis, viricli-Oavosccns, uitida; anfractus 7, lento accrcs- 
centes, eonvexi, incrementi lineis striati, supra peripheiaam in™ 
distincte concavus, antiee baud descendons, iutus plieis tribus 
iiiipqualibus perlucejitibiis iininitus, laincllisquo duobus validis 
parietalibus instructiis ; apertura semilunata, parva; peristoma 
tenue, baud exparismu. 

Diam. niaj, 6 nvillim., min. 5|, alt. 3. 

Sal. Found, both living and dead, at the north end of the 
island,' also on Platform Island. 

S, enfodonia^ViQiSei\ from Ecuador, is an allied form; but 
has a flatter spine, more open umbilicus, and no parietal line. 

2. Bxtlimhs (Tomigebus) Eamag-ei, sp, n. (Plato XX.X. tig. 8.) 

Testa subovata, rimata, solida, fiisca, zoiiis angustis alhis trans™ 

versis (in anfr. ultimo quatiior) cincta ; anfractiis 5, convoxiusculi, 
lineis incrementi subrugoBis, striisque touuissiinis spiralibus 
sculpti, ultinius ihagnus, antico deseendens, post labruni con- 
tractus, scrobicnlatus ; apertura irregularis, lo si git udiuis totius 7 
paiilo Buperana, dentibus quatuor ina^qualibiis (duobns parvis in 
parieto apcrturali, iiiio magiio eotnpresso in marginc dextro, luu* 
tabcrculiforini valido in marginc eolumelkri) muuita ; peristoma, 
album, valdc iiicraBaatum, loviter r(‘tloxum, inarginilsuscallo craso 
jimetis. 

Longit, 23-J‘- inilliim, diam. IG. 

,, 17 ^ „ „ 121 

The above measurements show that eonsiderablo dilfcrenci? 
exists in the size of specimens ; and it is a curious fact that tlie 
smallest example, obtained from a native, is the only one which, 
appears in fairly tresh condition. All the rest were found by 
Mr. Eamage imbedded in sandy mud on a raised reef at Tobacco 
Point, and have a semi-fossilized appearance. 

The only forms at all approaching that now described are tho 
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Hpecies of Tomigerus^ all of which, however, have a much inoro 
complicated oral dentition, and are of different form, with the laBt 
whorl ascending, and other marts of distinctness. 

In general form and texture of the shell it is not at all unlike 
Fgtliia ioiflata^ Pfeift'er ; hut of course has not the expanded lip 
or the same dentition as that genus. 

Two only of the twenty specimens which I have examined 
exhibit any variation in the teeth of the aperture. Those want 
the two parietal denticles. 

3. BiJLiMirs (Bulimulus) Eidleti, sp. n. (Plate XXX, fig. 9.) 

Testa parvai, ovata, snperne acuminata, umbilieata, fiisca, ad 
peripheriam liiteo-lineata ; anfractus 5-6, convexiuscnli, liaeis 
incrementi striisque spiralihus tcnuissimis sculpti, iiltimus antice 
hand descendens ; apertnra ovata, intusfusco*camea, liiiea pallide 
mediana oimata, Ion git, totins ^ ad mquaiis ; peristoma undique 
expansnm, carneo-albidnm, marginibus callo tenui (interdmn 
crasso) snperne subtuberciiliformi junctis. 

Longit. 12 millim., diam. 6. 

Hal, Living under bark of Mango-trees in the garden and on 
the north side of the island ; also found at the base of the Peak, 
north side, under stones, and on Eat Island. 

I do not Irnow any s])ecies sufficiently near tliis form wherewith 
to offer a comparison. It resembles somewhat in fom certain 
species of Fartida ; it faintly recalls, chiefly on account of colour, 
BuUmm Jacobi., from the Gralapagos Islands ; and the spiral 
striation, although finer, somewhat resembles that of some of the 
species of the genus Flecofrema, 

4i, Pupa solitabia, sp. n. (Plate XXX, figs. 10, 10 ca) 

Testa niinuta, rimata, albida, ovato-cylindracea ; anfractus 5, 
convexi, striis incrementi teniuhus sculpti, sutura vix obliqiia 
sej'uncti, ultimus pone labrum subvaricosus j apertnra parva, 
quinque-dentata ; dente valido dnplici columellari, xiiio minorc 
etiam duplici in paiiete aperturali, duobus parvis ab margine 
cloxtro remotis, quinto miixuto basali j peristoma anguste expan- 
sum, album, marginibus callo tenui junctis. 

Longit, millim,, diam. 1|. 

Sab. Platform Island. 

This species is a trifle less cylindrical than F.pellueida, Pfeiffer, 
a Cuban species ; but has the number of teeth and their arrange- 
ment similar. The columeUar tooth, however, is double, the 
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Ti])per porfcioii ofit being inont proniiiieiif; ; tlie tooiili Jibovc it U[)oii 
the body-wlioii in single, bif’nreaiiiig at tlui Tlic i.ln'oc^ I'e- 
jnaliiiiig teeth «rc riitlier rennho l.Vom the ina.rgin efilie aperture. 
The aiitorioF part of the iawt wliorl. just heliind ainl '[)ai‘alle] to 
the Jabriim cx.]ril)its a longitudinal 8vvelling or ra,rixj towardiS 
which tlic lip GX])aiids. 

5. Stekocsyba (Opeas) octon-oihics, Cf. Ji. Adams. 

Mai). Jamaica, Cuba, St. Thomas. 

This species is more strongly striated tiiaii /St mbulaj has 
rounder whorls, a deeper suture, and a larger tipox. 

Four specimens were obtained at Platfortn Island. 

0. Stekogyra (Opeas) subula, Jdfeiffer. 

llal). Cuba, Porto Eieo, <fce, 

Tlio specimens from Pernaaido JSToronba agree exactly wiib. 
examples of this species from Porto Eico. They wore found 
beneath stones on the promontory between Cbaloupe Bay and 
S. Antonio Bay. 

7. Stekog-yea (Oj^eas) Bec-KIaka, var. 

Jlal). Island of Opara, Pern, Brazil.* 

The shells Irora Ifernando Noronlui, obtained at tlie sjunc spot 
as the preceding species, answer well to Pfeilfer’s description; 
but they are mote sirongly costidate than .Brazilian, spocinions 
with whicdi I have coxnpared them. 


IIL PEESHWATEE BPECIE8. 

1. Plakorbxs :N'OBOKn;iirisr>s,is, sp* n. (PJatcj XXX, figs. 1 /a) 

Testa parva, valdo coniprossa, superne in, loeiiio c!cj[);roHsa, 
iuforne subplaiuilata, albida, tonui, Mubpellucida ; anlTactiis 4, 
miperne convoxiusciili, striis iHe,reiiU3nti Umxtmmm sculpti, 
inferno radiatim snbplieati, ad suturatn angustissimo marginat:!, 
ultimus iuli’a medium obtuse carinatiis ; peristoma tenue^ iiiaP" 
gnaibus eallo hliforini junctis, supexioro oblique arciiato. 

Biam. maj. 5 millim., miin 4j, alt. 1. 

This species is about the same size and shape as P. GiUcrih 
Dunker, and P, fmyiUs, Brazier, from Australia. The lower 
surface, however, is flatter, and the curve of the lip different 
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when viewed from above. It waB very plentiful in the Jake on 
the Bouili-wcBt corner of the island. 


Lkt of Species oUainecl at Fernando Woronlia hp the 
^ Ghallenger ’ Fxpi edition. 


Aeinsca., sp. 

Littorina nodtilosa, d^Orh, 
Nerita ascensionis, Gmelin. 
Ceritluopsis., sp. 

Coluinbclla mercatoriaj Linn. 
Cylichna noronyensis, Watson. 
Fossarus ambiguus (Linn.). 
Margiiiella sagittata, Hinds. 
Mitmlaiia nncinata (Rve,). 
.Nassa capillaris, Watson, 

Oliva fulgida, Meeve, 

pulchella (?), Diiolos. 

Phasiaiiella, sp. 

Bissoa, sp. 


Scalaria liellenica, Forhes, 
Siplionodentalium tetrasclxistimn 
Watson. 

Solarium, sp. 

Stomatella nigra, Quay <5' G. 
Utriculus canaliculatus (Say). 
Xenopliora cornigata (Reeve). 
Chiton Boogii, Iladdon. 
PectuBCuius pectinatus (GmeUn). 
Ervilia subcaiicellata, Smith, 
Cardium medium, Linne, 

Liicina pecten, Lamarch. 

M 3 dilus exustus, Rve. 

Area imbricata, Brug. 

Pecten noronhensis, Smith. 


For the above species, see the Eeports on the Grasteropoda, 
Polyphicopliora and Lamellibranchiata, by E. B. Watson, A. C. 
Haddoii, and B. A. Smith respectively. 


EXPLANATION OF PLATE XXX. 

Fig. 1, Midlcgi^ sp. n. 

2. LUtorhm frockffomis, var. 

3, 3 a. Acmmi noronhenms, sp. ii. 

4-1 h. Sipkmarla picta, var. 

Chiton {Ikdoiochifon) cafritKeorum. 

5 a, 3)iU,(j. Oouirfil valvo, magnldexl. 

(>, /Iwa (/leur) Adanmi. 

7-7 V. IMLv (Ophloygrudi) qnmiucUmia. 7 v. Aperture, enlarged; lip 
brokeu away to hIjow tlio ieoih. 

8. Btdimu& (Tomigenis) Itaniagci) sp. n. 

1). „ (BuUmul'Us) Rldkyi, sp. n. 

10. Fnpa soUtana, sp. n. 10 a. Aperture, enlarged. 

11-11 b. Pkmorhis nomikcnsiSi sp, n. 
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POLYZOA. 

By IL Kjrkpateiok;, 

A yfciiistaiit in Zoological Dopartuieiit, Jhititsh Mii«cum. 


POLTZOA. 

Tlio specimens chiefly encrust shells, and arc geiieraliy iimch 
worn away. 

I. AeTExV recta, Siucks. 

'2. Sykin'otuii ayiculare, l^iqyar, 

8. SCRUl^OCELEAlUA FBOKDCS, IR S|). 

4. Ceidrilina eadiata, MolL 

5. Smittipora aktiqita, B-mk. 

{3£ollm antigfim^ Smitfc.) 

(>. Stegakopoeella Smittii, Hlncks. 

7. Mastigophora DuTEETREr, Aadouin. 

8. ScHizoiKmEi/LA UKicoRms, 

9. Lepralia depeessa, Bm/c. 

{BscJiarella rostrir/era, Sinitt. ) 

10. LEiniAWA CLEIBOSTOMA, Smitt, 

II. Ehykciiopora bispinosa, JoJmsL — (Encrusting Gon/onia 
axis.) 

12. CeELEPORA BrilLE3i!t, ] 1 . H|). 

13. Mioeoporeela violauea, Ji?A;i6‘7.~Eucnistiiig (Jon/ouia 
axis j (both purple and wliiio varieties). 

14* Cbisia HoimswoRTJiu', BiasL 
15. Amatiixa brasxlieksjs, Bunk. 

Eainily 0 jc l n n L a jit x ;i n aa 
Q- enns ScRXJPOoimnABrA. 

SCEPPOCELLAEIA 'PEOKDIS, U. sp* 

Zooecia of medium size, alternate; area oval, occupying nearly 
half the front o£ cell ; spines 2-4 on the outer side, 2 on t!io 
inner ; lowermost spine on outer side bending over the top of 
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the aperture and giving off processes from its nppor border ; 
operciilaiii eiitirOj large, oval, marked with concentric strise ; oa 


Fig. 1. 



ScmpoGellaria frondiSi n. sp. 


some cells a small pointed avicularian cell projecting from tlie 
front of the ceil ; lateral avicularia wanting ; on dorsal surface 
vibraciila, small, flattened, obliquely placed ; set£e long. Ocecia 
small, globose, vitreous, punctured. 

The presence of the antler-like spine across the top of the area 
is a marked character of 8,frondis* 

Log, Ifernando Noronba ; Pernambuco. 


Family CELLEPOBiBiE. 

Genus Cellepoba. 

Cellepoba Etbleyi, 11 . sp. (Fig* 2, p. 506.) 

Zoarium loosely enoruBting; z.ooeoia decumbent, rectangular, 
and flattened at the margins, heaped, somewhat ventricoso sub- 
vertieal in the centre, separated by raised lines ; orifice from 
seraicircular to subqiiadrate, with concave proximal margin ; two 
or throe short processes surrounding the orifice ; at base of an 
anterior process a small avicularium facing inwards, with small 
semicircular mandible. On the front of some cells a small avicu- 
larian cell with small rounded mandible. Ooecium shaped like a 
thick semi-disc, concave below, overhanging the mouth of the 

Ijim. JOURK. — ZOOBOaY, TOR. XX. 39 
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cell ; Biiicroiiato proccsBCJS, on 
of ocBciuni wiiJi a BOiiucircular 
wall. 


the upper Burfsiec; frcuii; wull 
iiKHBbranouB area on tlie front; 



(Jcllepora lUdkjj% n. sp. 

The ooDcium of O'. RMlei/i is remarkable ijiits sli*ape and relations 
to the zocecium ; also tlierc is a curious rcsem, bianco between the 
mctnbranoiis area and the orifice of the zoceciuni. 

Log* Ji'ernando Noronha. 


CEUSTACEA. 

By E, 1 . Poo< )crB, 

Assistant in tbo ^Hoologitnil Depariirieat, British Mnscninu 

Mtroihdorj/ T'l.u) fauna is in all eHHe:nl,ia.i respinda 

allied to tbat of tlie nminJaud and of tbo A niilles. The ibllowing 
wide-spread fornis were, ae might have been oxpc?cied, nn^t witli:— 
Grapms maadatus^ Leiolophis pbrnimhuu^ Hippa 
Alphem Rdtoardm^ and Gonodaefplus chmif/ra. I’here are two 
new species of Alphem^ one of dPmmlirm^ and one of Bkniopumidm 
(S. ^pinomd). The last montionocl genus has Iritlierto only bcfon 
known from the island of Mauritius ; its occurrence Ixero, tliere- 
fore, is of .great interestt ' A new frasliwafccr Ostracod was also 
obtained. ■ 
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BEGAPOBA, 

MAIOIDEA. 

Family PEEiCEBiDiE. 

Gemis MiOEornBYS, M.-Edioards, 

1851. Microplirys, M,-EdwardSf Ann. Sci. Eat. Zool. 3, xvi. p. 251. 

1879. Microplirys, Miers, Journ. Linn. Soc. {Zool.) xiv. p. 664. 

1881. Microplirys, A. M.-Edwards, Bliss, Sci. Mex. (Crust.) p. 59. 

Mioeopiirts BicoENUTiTs (LatreiUe), 

1825. Fisa bicornuta, Latreille, Encycl. Meih. Hist. Nat, x. p. 141. 

1872. Micropbrys bicornutus, A, M.-Edwards, Nouv, Arch, Mus. Hist. 
Nat. viii. p. 247. 

1881. Microplirys bicornutus, id. Miss. Sci. Mex. (Crust.) p. 61, pL xiv. 
%s. 2, 3, 4. 

Nine specimens, six males and three females (two with ova). 

This species is common on the coasts of Florida, Mexico, and 
of the West-Indian Islands. Occurred under stones and on 
coral-reef. 

Genus Mithbax {Leach). 

1817* Mi^hvxK. (Leach), LatreilUy lUgne Animalj in. 23. 

1834. Mithrax, ISIilne- Edwards (in pt.), Hist, Nat. Crust, i. p. 317- 

1879. Mithrax, Bliers, Journ. Linn. Soc, (Zool.) xiv. p. 667. 

Mithbax TEiiBUCOSiTS, M.--Edivards. 

1832-38. Mithrax verrucosus, M.^Edwards, Blag. Zool. vii, pL 4. 

1881. Mithrax verrucosus, AI.^-Edwards, Miss. Sci.BLew. p. 102. 

Four speeimeiis, two males and two females (one with ova). 

The largest Bpccimen (a male), wdtli the following measurements 
of carapace, width 42 mm., length 35 mm., differs considerably 
from the others, of which the smallest (the female with ova) gives 
the following measurements of carapace width 17 mm., length 
15 mm. In the three small specimens all the spines are sharper 
and relatively longer, and the carpus of the chelipedes is armed 
above with four or live minute spines in addition to the three 
spines wdncli adorn its anterior (interior) margin. 

Brazil and the West Indies arc localities given for this species. 
Under stones at Morro do Chapeo. 


39 # 
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MlTIIllAX (T.ELKOiniTfcYS) CKTSTITEIPES 

lB6i2. Tcleoplirys cristulipes, /I Naf, llisi. vii. p. I!)0 

pL ii. fig. 2. 

1881. Tcleoplirys cristuliiics, A. 3L'-Mdtvar(h, Mm. Svl. Me.r. {Onm 
tacea), p. 113, pi. xix. fig. 2. 

Ecgioiis of the carapace dciincd by sliallow sulci. 8u|)ei*ior 
surface of body and limbs tubercular, iulcrior siufaco smootln 

Carapace broader than long, beset with low, inconspicuous, 
scattered tubercles which vary in distinciuess. The principal 
tubercles arranged as follows: — two or throe on caeli half of the 
rostrum between the su])erior oi,‘bital prominences, one on eaidi 
side of the middle lino at tlie base of the rostruui, two in longi- 
tudinal series on each, side of tlio gastjdc region, several on the 
branchial regions, and three on the anterior latc^ral inargii.i of 
each. Orbit fiirnislied in front with a superior and an inferior 
blunt prominence. Not furnished with spines or prominences 
belli nd. 

Eostrum short, broad, with upturned anterior margin, not deeply 
bifid, marked above with central sulcus, and separated on each 
side from the superior orbital prominence by a conspicuous de- 
pression. Its anterior margin projecting slightly beyond the 
middle of the basal segment of the antenna? and slightly in front 
of the inferior orbital prominence. 

Cheli pedes large ; inerus tubcreular above and furnished below 
in front with throe large, rounded, compressed tecTh ; carpus 
furnished above with, four or five tubercles, and witli one blunt 
tooth in front. Ilatul smooth ; its distal portion coin|)ress(*d 
aibovo and below into a crest. Dactylus ami pollex im^etingonly 
at the apices. Dactylns furnished with a single tooth. 

In the first pair of legs l,hc inortiH is furnislied above, » with two 
longitudinal rows of prominences, the? ])Oste:ri():r row cuiisisting of 
lower rounded tubercles, which, distally decreasii in size, tln^ a;ii- 
terior row of five higher, compressed, Bharper teeth, winch disi.ally 
increase in size ; distal margin of the s(5gment produced into five 
rounded prominences, varying -in size rthe earp'us, i.ii addition to 
three or four low tubercles on its centre, with its disijil margin 
furnished with a larger anterior and a smaller poBterior tiiluTcle, 
and its antero-superior surface with a larger proximal and a 
smaller distal tooth ; propodos furnished above with two tubercles, 
one near the centre, the other at its distal margin ; daw long, 
curved^ hairy below, with its distal portion serrate below. 
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Tho arrangement of tubercles and teetli upoiitlie second, third, 
and foiirtli pairs of legs is nearly the same as the arrangement 
upon the first pair, hut the posterior row of moral tubercles 
becomes progressively fainter from before backwards, and the 
teeth of the anterior row become gradually modified in form and 
number until, in the posterior pair of limbs, this row is formed 
of four teeth, two larger and two smaller, the larger and smaller 
alternating, and one of the larger being the most proximal of the 
series. Width of carapace 7^ mm., length 7 mm. 

One male specimen was obtained. 

To guide me in the identification of the Fernando-Noronha 
specimen, which I refer to T. crzstuli^pes (Stimps.), I have had to 
trust to the descriptions and figures of that species published by 
Dr. Stimpson. and by M, Alphonse Milne-Edwards, and to my own 
examination of a single imperfect individual which was taken off 
Cape Sfc. Lucas (California), and presented to the British Museum 
by the Smithsonian Institute. 

How, although with the above-mentioned figures and descrip- 
tions the specimen from Fernando Horonha does not present 
agreement in all points, yet, making allowance for possible errors 
on the part of the artists, I should unhesitatingly have referred 
this specimen to T. cristuU^es (Stmps.) were it not for the fact 
that the points of difference between it and the specimen from 
Cape St. Lucas are by no means inconsiderable. 

In the Californian specimen the sulci defining the regions of 
the carapace are conspicuously deeper, and the tubercles of the 
same part, though exhibiting in the main the same arrangement, 
are much larger. This is especially the case with regard to those 
of the branchial region, the three low tubercles of the antero- 
lateral margin in the Noronha specimen beiiig represented 
in tho Californian specimen by three large upstanding teeth. 
Again, witli regard to tho limbs, the morns of the chelipede in 
the Califonnan sx)ecimen is furnislied below in front with one 
large compressed tooth and the pollex is armed with two 
small teeth, these small teeth being scarcely represented in the 
Horonha specimen. The other limbs present much the same 
arrangement of teeth in the two specimens, but, as in the case of 
the carapace, the teeth of the Californian specimen are relatively 
larger than those of the Horonha specimen. 

I am well aware that the differences thus set forth are amply 
sufficient to justify the separation as distinct species of the spe- 
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cimeiis wliicli they cliat%acterizc j yet liaviiig 1)ut one cxaiiij)!o 
from each locality, I am, tillable to dctormiiio the coimtiviii-y of 
the differcBces preaentedjaiid must conscq_uoi,itl,y leave the dciciBioii 
of tlie qiiestio,!! as to the specific identity or distinction of the 
two to those wliom eith.cr the possession of a long scries of 
forms or a more perfect acquaintance with this group of Crus- 
tacea places ill a better position to iiidgo tliaii myself. 

I am not aware tliat this species, or at all events any closely 
allied form, has before tins been recorded from the casiierii coast 
of America. Stimpson obtained it from Capo Bt. Jjiieas aiid M. 
Alphonse Milno-Edwards lias described it from the Bay of 
Panama. 

Mithba-X (Mitiiraoulxjs) cokotstatus (Ilerhf). 

1782. Cancer coroiiatus, Rarbst^ Natwrg, der Krabhen/i* p. 184, pL xi. 
fig, 63, 

1881, Mithraculus coronatus, A, Mihe-Edwards, Miss, Sci* M.cm\ 
{Cru}itacea)y p. 106, pi xx. fig. 1. 

Eight males and seven females (throe with ova) wore taken. 

This species occurs on the coasts of Bra7,il, Central Amorica, 
mid of the W est-Indian Islands. Its presence in Eemando No- 
ronha has been previously mejitionod by Mr. E. J . Miers, two 
small specimens having l)eon obtained from that island during 
the voyage of II.M.S. ^ Challenger.’ 

CANCROIDEA. 

Family C a k o e 1 1> m. 

Genus CAmtum (Leach, MS.), EemnareM. 

1825, Carpilitis, IhsmareH, Consld. gin. hut ia cUme d(Ks VrmL, 
note, p. 104* 

1834, Carpilius, Miha^Edwarda (pt.), llifif. Wui. Vrud, i, p. .‘IHfl 

1865, Carpilius, A. MUn&-Edwimk (pt.), IVowr. Arck Mm. Hid. Nui, 
i. p. 212. 

188(5, Carpilitts, B, /. Miers, Bmchynm of 'H3L8, ^ €haUeff(/i‘rf 

p. 110. 

OAiiinLius coeaiujInus ( llerbst ). 

17B2, cm\\Ximx%, Merbst,Eat%rg.der Kmhimh i* p. 133, pL v^ 
fig. 40. 

1865* .Carpilius corailiBiis, A. Mike^Edwards, Muv, Arch. Mm. Eid. 
Eat. i. p. 216. 

Three specimens, two males and one female* 
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Tills species is the West-Indiau representative of the genus. 
[These crabs are exported in wooden crates filled with dry leaves 
to Pernambuco, where they are in great, demand as food. Wo 
were told they were land-crabs. — II. i2.] 

G-enus Act^ea, de Haan. 

1850. Actsea, de Haan, Crust, in Siebold, Fauna Japonica, dec. i. p. 18. 

AcTiEA ACAIXTHA, Milfie-Fdwarcls. ^ 

1834. Cancer acanthus, M,~Edwards, Hist. Nat. Crust, i. p. 370. 

IH81. Actaaa acantha, A. M.^Edwards, Miss. ScL Mei'. (Crust.) p. 245, 
pi. xliii. hg. 1. 

One minute specimen, a male, was obtained. 

It is only comparatively lately that the locality of this species 
has been made known by M. Alphonse Milne-Edwards, who 
received a specimen of* it from Guadeloupe. 

Genus Lebtobius, A. 3£ilne-Fdwards. 

1863. Leptodius, A. Milne-^Edwards^ Ann, ScL Nat,, Zool. ser. 4, xx. 
p. 28^3. 

1873. Leptodius, A. Milne-Edwards, Nouv. Arch. Mus. Hist. Nat. lx, 

p. 221, 

1886. Leptodius, Miers, Frachjura of H.M.S. ‘ Challenger,^ p. 136. 

Leptobitjs AMEEicAmTS (Saussurc). 

1858. Chlorodius americanus, H. de Saussure, Mim. sur divers Crust 
nouv. du Mex. et des Antilles, p. 14, pi. i. fig. 5. 

1881. Leptodius americanus, A. Milne-Edwards, 31iss, ScL Mex. 
(Crust.) p. 269. 

Of this species eight specimens (5 males, 3 females with ova) 
were obtained. It is found in the West Indies and Florida. 

Genus LoPHACTiEA, A. Milne-Edwards. 

1862, Lophactsea, A. Milne-Edwards^ Ann. ScL Nat., Zool. ser. 4, 
xviii. p. 43. 

1866. Loplmctsca, A. Milne-Edwards, Nouv. Arch. Mus. Hist. Nat. i. 
p. 245. 

1886. Lopbactsea, E. J. Miers^ Brachyura of H.M.S. ^ Challenger,^ 
p. 113. 

LobhactjEA LOBATA, AIUne-Eclwards . 

1834. Cancer lobatus, Milne-Bdwards, Hist. Nat. Crust, i. p, 375* 
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18(?r\ L(>|il»iet{ra lobata, A. Milm-Mimrds, Noiw, Arch, Mus. llni. 
Nai. i. p. 249, pi. xvi, 3. 

A single male specimen. This is a West-lndiaTi and Mexican 
species. 


GEAPSOIDEiV. 

Family 0 c y i* o b i d m. 

Geiiiis pcYPOBA, Fahrmus. 

1798. Ocypoda, Fahricim Fnt. Syst, SiippL p. 317. 

1837. Ocypoda, Mihe-Bdwards^ Hist, Nat, Crnst, vol. ii. p. 11. 

1880. Ocypoda, Kingsley, Froc. Acad, Nat. Sci. Philad, p. 179. 

1886. Ocypoda, Miers, Brachyura of H.M.S. ‘ Challenger,^ p. 23?. 

OoYBOBA ABISKARIA {Qatcshy)* 

1771. Cancer arenarins, Cateshj, Hist, of the Carolmasy ii. p. 35, 

pi. XXXV. 

1880. Ocypoda arenariiis, Kingsley, Froc, Amd, Nat. Sci, Philad, 
p. 184. 

1882. Ocypoda arenarins, Miers, Am. Mag. Nat. Hist. ser. 5, x. p. 3B4, 
pi. xvii. %. 7. 

Five adult specimens (four males and one female). 

[Common in holes iii tbe sand at Sueste Bay and ISambaqui- 

chaba.— /if- N. /?.] 


Family Grapsuda*;. 

Genus Grapsus, Lamareh. 

IBIB. Grapstis, Lamarck (pt.), Hist. Nat. Jnm. sans Vert, v. |>. 247. 

1880. Orapsus, Kingsley, Proc. Acad. Nat Set. Philad. p. 192. 

1886, Grapsns, Mkrs, Brachyura of H.M. 8. * CkaUengeif p. 254. 

Grapsits magijlatijs (Gateshy), 

1771- Fagimis macnlatus, Cateshy, Nat. Hist. Carolmas^ ii, p. 36, 
pL xxxvi. %. 1 . 

1880, Grapsns macnlatus, Kingsley, Proc, Acml Nat. 8el 'PhUmi 
p. 192. 

■ This species bas a veiy wide range, occurring u|)on the coastn 
of the warmer temperate and tropical parts of the Indian, 'Pacific, 
and Atlantic Oceans. It is exceedingly variable, and the extent 
of variation is well shown by the specimens brought Irom Fer- 
nando IJ^oronba, 

Five immature and two adult males were obtained ; the former 
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am of a dark green colour with feeble indications of mactdm^ tlie 
latter red-brown with macula well developed. [Very common on 
the rocks all over the group, running briskly just above water- 
mark and leaping from stone to stone. — II. iV. JJ.] 

Genus PiiAairsiA, Latreille, 

1806. Plagusia, Latreille (pt), Oen. Crust. Ins. i. p. 33. 

1837. Plagusia, Mihe-Edwards, Hist. Nat. Crust, ii. p. 90. 

1878. Plag’usia, Miers^ Ann. Mag. Nat. Hist. ser. 5, i. p. 148. 

1886. Plagiisia, MierSt Brachyura of H.M.8. ‘ Challenger,^ p. 271. 

PLA.QUSIA DEPEESSA {Fahrickis). 

1775 . Cancer dcpressiis, Fabricius, Syst. Eni. p. 406. 

1782. Cancer sqiiamosus, Herbst, Naturg, der Krahhen^ i. p. 260, pi. xx. 
fig. 113. 

1878. Plagusia depressa, Miers, Ann. Mag. Nat. Hist. ser. 5, i. p. 149. 

[This ran about on the stones and rocks like the Grapsus . — 
II. m E.] 

Genus Leiolophus, Miers. 

1850. Acanthopus, dellaan. Faun. Japan., Crust., p. 29 (nom. prajocc.). 

1876. Leiolophus, Miers, Cat. New-Zeal. Crust, p, 46. 

1878. Leiolophus, Miers, Ann. Mag. Nat. Hist. ser. 6, i. p. 153. 

Leioloxuius PLAjjfissiMtJS (JHerhst). 

1804. Cancer planissiraus, Herbst, Naturg. der Krahben, iii. Heft 4, 
p. 3, pi. lix. fig. 3, 

1878. Leiolophus planissimus, Miers, Ann. Mag. Nat. Hist ser. 5, i. 
p. 153. 

A single Bpccimen (female with ova) of this wide-spread form 
was taken. 


POECELL ANIDEA. 

Family Poecell AN inj3. 

Genus Peteolisthes, 8t imp son. 

1859. Fetrolisthes, Btimpson, Proc. Acad. Nat. Sci. Philad. x. p. 227. 

Fetuowbthes MAROiNAPirs, Stimpson. 

1862. Fetrolisthes marginatus, Stimpson, Ann. Lyc. Nat. Hist. Nm 
York, vii. p. 74. 

1 have bad no opportunity of examining specimens of F. mar-- 
///««/ (Stimpson), and consequently not being certain of the 
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correctness o£ the iileaitification of tlio specimens tliat 1 have re- 
ferred to that s’pecies, I have thought it cloHirahlo to 'puhlisli a 
description of them which may, so far as is possible, fiiriiish a 
test as to the accuracy of the conclusion that has been arrived at. 

Carapace and ■U])per surface of limbs piibcsemit. Widtii of 
carapace approximately equal to its length. Carapace sniootb, 
punctured its anterior balffurnishcd laterally with a small, sharp, 
upstanding spine. From this spine there extendsS backwards Into 
the posterior half of the carapace a granular ridge wliidi serves 
to separate .the superior portion of the carapace from tlie lateral 
portion. The frona is slightly depressed and is marlved off from 
the liiucler portion of the carapace by a distinct ridge, whitdi runs 
transversely between tbe posterior margins of the orbits. In tlie 
middle this ridge is interrupted by a conspieiious salens, whicli 
extends to the central lobe of the froais. This lobe is rounded 
anteriorly -; its lateral margins are nearly vertical to the remainder 
of the anterior margin of the frons and approximately parallel to 
the superior margin of each orbit, which is the lateral border of 
the frons. The anterior half of this lateral border marked off 
from the posterior half by being at a conspicnously lower level. 

Basal segment of antenna furnished on the inner side witli a 
small acute spine. 

Upper surface of clielipede covered with more or less sqiiami- 
fonn granules ; lower surface smooth. Anterior margin of upper 
surface of meral segment produced into a sharp process ; honeatli 
tins, on the under surface, is a sharp spine, which may be bifid ; 
posterior margin of upper surface spined. Anterior margin of 
upper surface of carpal segment furnished with ihroo or four 
sharpened processes; posterior margin Bpinod and |):rodm;iHl 
distally into a spined process. TIic middle of tli<3 uppm* Hurface 
hearing a longitudinal series of larger squamifurm 
Inferior border of anterior surface of carpal segment granular; 
rest of the surface smooth. Anterior and posterior margins of 
manna and dactylus granular. A sligliily curved aeries of larger 
sqiiamiform granules extending along the up|)er siul’ace of tlu^ 
manua from its carpal to the middle of its dactylar joint. Con- 
tinuous with this is a series running from the base to tlie apex 
of the dactylus. Apex of dactylus and of thumb sraootli ami 
curved. 

Anterior and posterior margins of meral segments of second, 



ZOOLOaY OF FEBKAKBO HOEONIIA. 515 

third, and fourth pairs of legs spined ; posterior margin o£ second 
and third pairs produced distallj into a small acute spine. 

Colour (of specimens preserved in spirit of wine) red or yellow 
above, with darker spots, reddish pink beneath. 

Three specimens. Length and width of carapace in largest 
specimen 14 miii. ; length of manus and pollex 20 mm. 

The specimens that I have here described and identified pro- 
visionally as P. marginatus (Stmps.) are evidently closely allied to 
P. asiatims (Leach), the common Indo-Pacific form, and I am 
doubtful if they should be regarded other than as varieties of 
that species. 

HIPPIDEA. 

Family Hippiba]. 

Genus Eemipes, Latreille, 

1806. Eemipes, Latreille, Gen. Crust. Ins. i. p. 45. 

1837. Eemipes, Milne- Edwards, Mist. Mat. Crust, ii. p. 204. 

Eemipes scuteelatus (Mahrieius). 

1793. Hippa scutellata, Fabricius, E^it. Syst. ii. p. 474. 

1858. Eemipes cubensis, H. de Saussure, Mdm. sur Crust, nouv, du 
Mew, et des Antilles, p. 36, pL ii. fig. 19. 

18/8. Eemipes sciitellatus, Miers, Journ. Linn. Soc. (Zool.) xiv. p, 319. 

The species occurs on the tropical coasts of the Atlantic. 

Twenty-three specimens, two of which are females with ova, 
wore taken. [Very common on the sandy shores. When a 
wave broke, those little Crustacea were often seen running and 
burymg themselves in the sand as the water retired. — FI, P.] 

THALASSINIDEA. 

Family GnBiiBiE. 

Genus Gebia. 

1816. Gebia, Leach, art, Animlosa, Edinb. Eneycl vii. p. 419. 

1837. Gebia, Milne-Edwards, Hist. Nat. Crust, ii. p. 312. 

Gebia spinigeba, S , I . Smith . 

1869. Gebia spinigera, Smith, Hep. Peabody Acad, Sci. p. 92. 

Eight specimens, one female with ova, were brought back. 

The species was originally described from specimens obtained 
upon the west coast of Centi'al America, 
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ASTACIPEA. 

Eamily PALn^UEJJ).^ii. 

Qciius PAKULTBirs, G-wy. 

1847. PanuliruSj Gray, CaL Bril. Muft,{Crmi,) p. 

1S52. Panulinis, Dana, Cnist. U.S. MxpL Exp. i, ]>, 519. 

Pahiilirus ectiinatxts, S. L Smith. 

I8()9. Paiiulirus ecluiiatus, Stnith, Trans. Conneclicui Acad. ii. p. 20. 

■ Pivo specimens were taken, two adult females, one with ova, 
and one immature female, one adult male and one iminaturo 
male. 

The specimens described by Smith wore from Pernambuco. 
PAtnJLIRUS OEITArUS (Fah>\). 

1798. Palinurus ornatus, Fabricms, Ent. SysL StippL p, 400. 

1837. Palinurus ornatiis, M.^Mdwards, Hist. Nat. Crust, li, p, 296. 
1867. Palinurus ornatus, Heller, Reise Frey. Novara, C^'zist. p. 99. 

In 1872 V. Martens, inhis paper “XJcber cubimische Crustacoon,’’ 
Arch. f. Naturg. xxxviii. p. 128, recorded the occurrence on the 
eastern coasts of America of a PalimMnis, yvhich. ho questionably 
identified as P. ornatus (Oliv. ?), a species which appears to have 
its head-quarters in the Indo-Pacific Seas. Prom Pernanclo 
JSforonha, Mr. Eidley obtained one specimen of a Pannlirus, 
which I cannot separate by any important character from P. or- 
natus fFabr.); and in addition to this specimen there is in the 
British Museum Collection one other from Panama, which ia 
also, I believe, referable to P. ornatm ('.Pahr.). it will iJrim \m 
seen that this form occurs in the Indo-P«'ieiiic 8eas ami ujson the 
east and west coasts of America* 

It is perhaps of interest to note that the spim^s upem ilie 
carapace and upon the pedumdes of the anteniue ap|Hair t.o 1 h) 
somewhat sharper, and rcdativdy longer, in the Americ-an indi- 
viduals than they are in the Eastern individuals tliat I lurv(3 had 
an opportunity of examining. 

[Tolerably common, and collected from the rock-pools for 
food.— if. N. P.] 

Pahuwiius imMiMXs, n. sp. 

Carapace somewhat fiattened above, with sides nearly veriinil 
The right and left portions of the U])pcr eurilice liieetiug in the 
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middle line at a yery obtuse angle. Carapace nearly sinootb 
frontal spines considerably shorter than the eye-stalks^ slightly 
incurved at tlie apices, armed above at the base with a single 
spine ; one spine situated near the ocular margin of the carapace, 
one in the anterior third of the supero -lateral margin, and a 
third beneath the eye-stalk near the outer portion of the basal 
antennal segment. 

Antennal peduncle about two thirds the length of the 
carapace ; basal segment armed externally with a single spine on 
its anterior margin ; second segment armed above with five spines, 
"two forming a longitudinal series externally, three forming an 
oblique series internally j third segment armed above with ten 
sliort spines. Below, the three segments are smooth. 

Antennnlar plate nearly horizontal, with rounded antero- 
external angles not armed with spines ; the peduncle shortei' than 
peduncle of antennm ; segments of peduncle not spined. 

Epistoma with a straight unspined anterior margin. 

The first and fifth pairs of limbs simple, unspined. (Second, 
third, and fourth pairs absent.) 

Postero-external angles of the sternum prolonged into a sharp, 
long spine. 

Abdominal tergites smooth, punctured, not marked with a 
transverse sulcus j inferiorly and laterally prolonged into a spine. 
The posterior margin of the last dorsal plate furnished with two 
long, sharp spines. 

Proximal portion of telson furnished in the middle of its 
upper surface with two spines and with its posterior margin 
armed on each side witli four spines. 

Total length from anterior margin of carapace to posterior 
margin of telson 27 miliim. Length of upper surface of carapace 
11 miliim. 

One specimen. 

Judging from its size, the specimen from which the above 
description has been taken is certainly immature. It, never- 
tbeloss, presents the characters of a true Pmiulirus^ and difiers 
from all the specimens of that genus that I liave examined in 
the absence of spines from the basal plate of tlie antennulse. 
Dredged in Water Bay. About 10 fathoms depth. 
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CAEIDEA. 

Family P-iLiEMONXDiE. 

Grew us Alimieds {Fahricius) . 

1 Alplieus, Fabriem, Ent. Syat. SuppL |). .'^80. 

1878. Alpbeus, Kingsley, Bull. U.S. OeoL Surn. iv. p. 189. 

Alrueus Edwardsit (Aud.). 

1809. xitliauasus Edwarlsii, Audouin, ExpMc. planches de Sewigny, 
Descript, de FEgypte^ Atlas, pi. x. 1. 

1818. Alplieus bctcroclielis, Say, Journ. Acad, Nat. Sci. Thilad, i.p. 213. 

1884. Alplieus Eclwurdsii, Miers, Rep. Crust, II.M.S. ^ Alert/ p* 284. 

Twenty-nine specimens. This species is common in tlio 
warmer parts o£ the Atlantic, Pacific, and Indian Oceans, and hi 
consequence of its wide range and of tlio variations to wliicli 
individuals arc subject it possesses a long list of synoiiyniB. 
These synonyms may be found upon reference to the above cited 
work of Mr, E. J. Miers. 

Alpheus mihor, &y. 

1818, Alplieus miuus, Say, Journ. Acad. Nat, Sci, i, p. 245, 

1837. Alplieus minus, Mllne-Bdioards, Hist, Nat, Crust, ii, p. 356. 

1878. Alpheus minus, Kingsley, BulLU.B, GeoL Geogr, Burv. iv, p. 190. 

• One specimen. 

This, species occurs upon the east and west coasts of Anioriea, 
Kingsley records it from N. Carolina, Ecrmiidas, Florida on the 
cast, and from Pearl Island Bay (Panama) on the west. 

Alpheus Eiblevt, n. sp. 

Carapace and abdominal tergites smooth ; carapace furnisliod 
in front with a short pointed rostrum, wliich docs not m^aidy 
reach to the second segment of the anteniuilar peduncle? 
rostrum separated by depression from the ocular hoods, each of 
which is furnished with a spine projecting in front as far as 
the extremity of rostrum. 

Aiiteiinular spine reaching nearly to the second sogmeni of 
the peduncle, wliicli is the longest of the tirroe, the tliird being 
the shortest. 

Antennal scale as long as antennal pedunclo, longer tliaii 
anteniiular peduncle; basal segment of antenna furnished be- 
neath with a strong spine. 

Terminal segment of external maxillipede hairy. 

First pair of legs very unequal in size. Dactjlus of larger 
hand closing .vertically, with evenly rounded snpero-antorior 
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border, wiiliont Ecccasorj tceili ; it8 groatowt leiiglli equal to one 
liaii'of tlio leugtli of t!ic Buporlor margin oi* the maims* Anterior 
mairgiii of the ‘‘thumb ” on the inner side nearly vertical, forming 
an obtuse angle with tlie inclined superior margiin Superior 
and inferior nuirgiiiB of thumlisou tho outer side nearly parallel; 
in iroidi united by a- distinct anterior border, which below 
curving forwarcls forms with the iniurior border the tooth of the 
thumb, wliich docs not project so far forwards as the anterior 
margin of the dactylus. 

IT|)per margin of tho inaiius with a very faint constriction in 
its anterior half; right and left sides smooth, without depressions ; 
iowmr margin with a very faint depression in its antexdor half; 
upper margin marked with sulcus, which in the middle of the 
hand curving downwards and backwards runs to the carpal joint. 
Carpus rounded above, not bearing a tooth ; meros three-sided, 
flattened below, not bearing a tooth above in front. Smaller 
rnani'is simple, without constrictions or depressions ; dactylus, 
thumb, and upper margin of manus approximately equal in 
length; carpus furnished with a blunt tooth above, equal in 
size to the carpus of the larger manus ; meros resembling the 
meros of the larger manus. 

In the second pair of legs the first carpal segment is as long 
as the second and the third together ; third about half the length 
of the second, equal in length to the fourth, shorter than the fifth, 
whidi itself is shorter than the second. 

Meros and carpus of third and fourth pairs of legs not spined. 

In size and form resembling A. Edimrddi^ but diflering from it 
in having the larger hand very lightly constricted above and below. 
Moreover, there is a large black spine on each side of the telson. 

Aleheus j^akamefsis, Kingdey. 

1878. Alplieus panamensis, Kingsley, BidL U.S. Geol, Sum. iv. p. 192. 

Carapace smooth, furnished in front with a strong rostrum, 
which projects considerably beyond the spines of the orbital 
hoods, almost as far as the second segment of the antennular 
peduncle ; separated by a. doj>ression from tbe ocular hoods, each 
of which is furnished with a small sharp spine. 

Lower margin of hood continuous below the spine. 

Anteiiimlar spine readying slightly beyond the margin of the 
basal segment of the peduncle. Second segment of peduncle 
longer than tho third, as long as the first. 



520 


Mil, n. IT, BIDLEX OK THIS 


Antennal scale and peduncle as loiifjas oaeli other, and slightly 
longer than the aiitoimular peduncle, llasal segnieiii of aiiieiuui 
furnished below with a strong sharp Sj)iiio. 

Firsb pair of legs very unequal in size. Daeiylus of larger 
hand closing vertically, its greatest length being more than half 
the leiigtli of the superior margin of the mainis ; without acces- 
sory teeth. 

Anterior margin of • the tluunb on the iinier side nearly 
vertical, meeting the inclined superior margin at an obtuse 
angle ; less than half the length of the snj)erior margin. Thumb 
on the outer side without a vertica.1 anterior nuirgiu, the siqx'rior 
margin meeting the inferior at an acute angle and forming the 
tooth. 

Manus smooth, without constrictions ox' de|)ressiona, longer 
than the carapace; superior and inferior inargiiiB nearly [uiralleh 
Carpus rounded above, not bearing a tooth. Mcros three-sided, 
flattened below ; superior margin produced in front into a blunt 
process. 

Smaller manus simple; dactylus and thumb approximately 
equsl ill length to each other and to the manus. 

Carpus furnished above on the inner side with a small pro- 
jection. Meros resembling meros of larger limb, except that the 
fi’ont process is smaller. 

In second pair of limbs the carpal segments arc 1, 2 a;nd 5, t'i 
and 4. 

Eirst segment almost as long as the second, third, and fourth 
together. Second segment a little shorter than tho third and 
fourth together, these being approximately equal; lifth m long 
as the second. 

Meros and carpus of thii’d and fourth \mrB of legs md SjuneiL 
Dactyli of limbs not bifid. 

One speeimen. If I. am right in referring this spcajics to 
JL 2 ^itnamensiii of Kingsley, with the description of whicli ii 
agrees well, it is of interest to note that ii occurs upon tho 
eastern and w’-esteru coasts of America. Mr. Kingsley dcscribcil 
his specimens from Panama and Acajutla. 

Alpiieus obeso-manus, Dana, 

1852. Alpheus ohesomanus, DanUt U-S, Expl Erpecl^ Cnmiacm, 1 
p. 54 7> ph xxxiv. fig. 7* 

Carapace smooth, furnished in front witli a short roHinm^ 
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which does not reach nearly so far as the anterior border of the 
first segment of the antonnula, hut a little beyond the ocular 
hoods^ from which it is separated ou each side by a deep sulcus. 
Ocular hoods not spiuod, but slightly produced in front. 

Anteiinular spine short, not reaching to the front margin of 
the first segraeiit of the peduncle of the anteinnda. Second 
sognient of peduncle the longest of the three, the third the 
shortest. 

Anteiinai scale as long as peduncle of antermiihi, shorter tlnan 
peduncle of antcuna. Basal segment of autonna without a 
spine. 

Legs of first pair Tory unequal in size. Dactyliis of larger 
manus closing horizontally, about half as long as the upper 
margin of the inamis. The superior (outer) margin of the 
thumb furnished with two largo teeth, of which the posterior is 
smaller, more slender, and with a blunt apex, the anterior having 
a rounded margin. 

Bactylus short, rounded. Bactylus and thumb very hairy. 

The manus simple, cylindrical, without constrictions or depres- 
sioiis, as long as the carapace and the two proximal segments of 
Ihe antemiular peduncle. Carpus deep from above downwards, 
rounded above, and not furnished with a tooth. Meros deep 
from above downwards, three-sided, llaitened below ; U 2 }per 
margin produced in front into a conspicuous process. 

Smaller hand somewhat resembling the larger, except that it is 
less twisted, less cylindrical, with dactylus and thumb straighter 
and relatively longer. Carpus less deep, and furnished on the 
upper inner margin with a distinct nodule. Meros less deep, 
with upper tooth scarcely conspicuous. 

In the second pair of legs the carpal s are 2, 5, T and 3 and L 
The first, third, and fourth segments approximately equal in 
length, the llftli a little longer; the second as long as the third, 
foiirlh, and fifth together. In the third and fourth pairs of legs 
the carpus and meros are below furnished in front with a strong 
s])ur. 

Ten specimens. So far as I know, this species has not been 
hitherto recorded from the American coasts. Its occurrence has 
been mentioned in the Samoan Islands Fiji Islands 

{Bana, Miem), and in Mauritius 

LINK. JOURN.— ZOOLOaYjYOL. XX. 40 
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AlMEYS EOS'TSAITPES, 11, sp. 

Carapace smooth, anterior margin creseeiiticaliy escaratecl, 
the sides of the excaration being formed by the ocular lioodsj 
wliieli are anteriorly produced but not furnished with spines, 
and not separated from the rostrum by a depression. Eostnini 
springing from the centre of the excavation, pointed, short, pro- 
jecting slightly ill front of the ocular hoods, but not reaching 
the anterior margin of the first- segment of the antennular 
peduncle. Aiiteniuilar 'spine reaching to the middle of the. 
second segment of peduncle. Segments of peduncle short, 
approximately equal in length ; second segment furnished ex- 
ternally with a small spine on its anterior margin. Antennal 
scale as long as the anteanular peduncle, much shorter than the 
antennal peduncle. Basal segment of antenna famished laterally 
with a conspicuous spine. 

One of the legs of the first pair absent. The dactylus of the 
remaining one (the smaller r) closing vertically ; long, longer 
than the manus, curved, pointed blade-like, when closed ; crossing 
the thumb. Thumb almost as long as dactylus, and at the base 
twice as thick, gradually rapering to a sharp, upturned point, 
meeting mauus at an obtuse angle. Manus elliptical, simple, 
without constrictions or depressions, furnished close to the 
dactylar Joint on each side with two blunt teeth, those on the 
outer side being obscurely marked. Carpus furnished on its 
inner side a small blunt tooth. Meros three-sided, fiattened 
below', superior margin produced in front into a conspicuous 
projection. Carpals of the second /pair of legs becoming pro- 
gressively shorter in the folio wing, order : — 1, 5, 2, 3, 4 

Carpus and meros of third and fourth pairs not furnished 
belo^Y w^ilh a spine. Dactylus of fourth pair bifid, of third pair 
absent. 

Aieheus, sp. 

(Too mutilated for identification.) 

Carapace furnished in" front with a small pointed rostrum, 
which projects slightly in front of the ocular hoods, but not 
nearly to the anterior margin -of' the basal segment of the 
peduncle of the anteimula : ocular hoods rounded and not spined. 
Basal spine of aotennuk reaching to the anterior margin of the 
basal peduncular segment. Second segment of peduncle longer 
than the third, approximately equal to the first. Antennal scale 
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longer tlian the anteiinular peduncle, i^liorter _ than the peduncle 
of the antenna. Basal segment of antenna not provided with a 
spine. 

Legs of first pair absent. 

CarpaLs of the second pair diiicring upon the two sides, ou the 
right side the fifth segment being longer than the second, and on 
the left side shorter. In each ease the first Is tlie longest, and 
the third and fourth tlie shortest. 

Carpus and iiieros of third and fourth pairs not produced 
below into a tooth. 

Dactjli of third, fourth, and fifth pairs simple. 

Alpheus, sp. 

(Too mutilated for identification.) 

Carapace furnished in front with a short rostrum, which does 
not project as far as the middle of the first segment of the 
peduncle of the antennula, and is separated by a depression on 
each side from the ocular hoods. Each ocular hood furnished 
with a spine. Antennular spine short, sharp, not reaching to 
the front maigin of the basal segment of the peduncle. Second 
segment of the peduncle the longest, the first and third approxi- 
mately equal in length. Antennal scale as long as antennal 
peduncle, a little longer than antennular peduncle. Basal seg- 
ment of antenna furnished with a long, sharp spine, which pro- 
jects as far as the middle of the second segment of the antennular 
peduncle. 

Tirst and second pairs of legs absent. Carpus and ineros of 
third and fourth pairs not produced below in front into a strong 
process, Dactjli of third, fourth, and fifth pairs bifid. 

[The Alpliei w*ere taken in numbers from the holes in which 
they hid by breaking up the coral-reef. — W, i2.] 

Family PEiXiEiBjE:. 

Grenus Steis^opusculits, Bidders , 

1880. Stenopuseulus, Richters, Beitriige zur Meeresftmm der Imel Mmt-' 
ritim mid der Segchelien, von Mdbius, Michiers und v. Martens, p. 167* 

SxEKOPUsciiiiUs sprxosirs, n. sp. 

? Bvn, Stenopusculus crassimanus, Richters, t. c. p. 168, pi. xviii. figs. 

27-29. 

Upper portion of cephaiothorax spax'sely spined ; spines in 
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front of tlie cervical suture larger tliaii tlioso beliind it. 
Posteiior margin of tlie cervical suture furnisliecl above with 
4 or 5 spines^ aud laterally witli 3 or 4 larger ones. Postero- 
lateral portions of ccpbalotliorax almost smooth ; antero4ateral 
poriioiis beset with spines arranged more or less in longitiidioal 
series. Anterior marginal excavation adjoining the basal an- 
tennal segment armed with four spines. 

Ceplialothorax furnished in front with a pointed rostrum, 
which starts upon the anterior half of the cephalic portion of the 
carapace and readies almost as far forwards as the front margin 
of the antonnular peduncle. Upon each side the rostrum ex- 
tends horizontally over the basal portion of the eye. Piirnishcd 
above with eleven teeth, of which live are larger than the rest, 
and below near the apex wdth one tooth. 

Proximal portion of antennular peduncle furnished externally 
with a strong curved spine ; upper surface of peduncle with 
three spines ; under surface with four on the inner margin and 
one on the outer margin. 

Basal segment of antennal peduncle furnished above with two 
spines externally, and witli a laminate process internally ; second 
segment covered by the basal segment, furnished below with 
three spines ; third segment with one spine externally and with 
three internally. External margin of antennal scale with five or 
six line teeth, internal margin fringed ; antennal scale somewliat 
triangular, laminate, projecting slightly in advance of the 
antennal poduuclc, wdiicli is approximately as long as tlie anten- 
ntilar peduncle. 

Epistoine furnished with four strong teeth. 

Ischial segment of external nuixillipede furnished distally witli 
three spines externally, and with one spine internally; moral 
segment externally with three strong spines. Internal margin 
of all the segments clothed with hairs. 

Segments of first and second pairs of legs simple, more or less 
cylindrical, unspined. 

Meropodite of third pair of legs cylindrical, spiiied, with some 
larger sharp spines near the distal extremity on tlie inner 
""surface. Carpopodite rounded below, flattened and hollowed 
above ; the hollowmd portion with a few small spines, the rest 
thickly spined ; spines on the outer surface larger. 

Inner surface of the hand covered with small tubercles ; outer 
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surface almost smooth, with a few sinaJl tubercles near the upper 
and under margins. Upper margin compressed into a serrated 
keel; under margin also serrated. Anterior margin of hand 
nearly at right angles to the axis of the- pollex. Pollex upturned 
at the apex, furnished on its occludent margin with a tooth 
which closes behind the tooth of the dactylopoclite. Upper 
margin of dactylopodite serrated. 

Uoiirtli and fifth pairs of limbs resembling each other in being 
slender and elongated, in ha.ving the propodite furnished below 
with a series of fine spines and consisting of three segments, and 
ill having the dactylopodite bifid. But whereas the propodite of 
the fourth pair consists of five segments, the propodite of the fifth 
pair consists of but three. The number of divisions of these 
segments, however? appears to vary upon the two sides. 

Abdominal tergites smooth above ; lateral portions narrowed, 
somewhat pointed, and with margins more or less spined. 

The outer and iinior lamcdhc of appendages of the sixtli 
abdominal somite with a median longitudinal crest, serrate 
exteriar margin, and fringed inner margin. Outer mai'gin of 
inner lamella furnislicd liolow with a stronger tooth. 

Tcisou with converging lateral margins, rounded posterior 
margin; each lateral margin furnished with a central tooth; 
posterior margin furnished with three teeth? one on each side 
and one in the middle. Upper surface of telson marked witli two 
longitudinal crests, each of which hears three spines arranged 
longitudinally; the depression between the crests furnished proxi- 
mally with four spines in two longitudinal series. Base of 
telson bearing on each side one marginal spine. 

Two BpecimeiiB. 

Lengtli from apex of rostrum to posterior margin of telson 
13 fnillim. ; total length of upper surface of carapace (iiicluding 
rostrum) 51 inillim. ; length of maiuis and pollex of: third pair of 
feet *8 milliim 

This species seems to difier from St,.ercmmanus,'Rmlit<}VB, 
ill the possession of a greater number of teeth upon the rostrum 
and in the absence of a crest upon the abdominal tergites. 

The three species which hitherto have, so far as I am aware?'' 
composed the genus w^’ere taken at Touqiiets (Mauritius). 
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STOMATOFOBA. 

Genus Gotodacttexjs, Zaireille, 

IB25. Gonodactylus, Latreille, Bncycl Meth Hist, Nat. x. p. 473. 
183/. Gonodactyliis, Milne-EdwarcUi Hist. Nat. Crust, ii. p. 528. 

1880. Goriodactylus, Miers^ Ann. Mag. Nat. Hist. v. p. 115. 

1886. Gonodactyliis, Brooks, Stomafopoda o/H.M.S. ^Challenger/ p. 55. 

Goiiodacttlus CHiEiVaEA (Nahricins). 

1793. Squilla dairagra, Fahricius, Ent. Syst. ii. p. 513. 

1880. Gonodactylus cliiragra, Miers, Aim. May. Nat. Hist. x. p. 115. 
Fourteen specimens of this widely distributed species were 
brought back. In the coral-reef. 


MYEIOFOBA. 

By R. I. PococK, 

Assistant in the Zoological Department, British Museum. 

The island does not seem to be rich in members of this group, 
since four species only were obtained in it. Two of these appear 
to be new to science, one being referable to the genus Geopliihis, 
the other to the genus Spiroholus. The others are the t^YO wide- 
spread tropical species, Scolopendra morsikms (Linn.) and Para- 
desmns gracilis (0* Koeb), 

C H T L o r o n A. 

ScoLOEEis'nEA MOESITAKS emend., NoMrauselt, Arehf. 

Naturg. 1881, p. 104. 

Thirteen specimens w^ere taken. Cbminon under dnng and 
stones, at the east end of the main island and base of Peak 
Garden and elsewhei^e. Tbe bite is about as bad as a w'asp’s 
sting. 

GeOEHTLUS ElBIiEYI,-n.,Sp. 

Length 44 iniilim. Width about 1 millim. Posterior end of 
the body slightly more slender than the anterior. 
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Ochraceous, liead-plate slightly darker. 

JN'iimber o£ pairs of legs 73 (in the female). 

Antennae hirsute, the distal end more so than the proximal. 
Segments of the proximal half cylindrical, those of the distal half 
narrowed proximally ; apical segment as long as the two pre- 
ceding segments. 

Head-plate with straight anterior margin, rounded lateral 
margins, and concave posterior margin ; sparsely clothed with 
hairs, and almost destitute of punctures. 

Frontal lamina coalesced with rest of head-plate. 

Basal lamina about twice as wide as long, with abruptly con- 
verging lateral margins and concave anterior margin. The pre- 
basal lamina visible in the space left between the concave 
posterior border of the head-plate and the concave anterior 
border of tbe basal lamina. 

Maxillary sternite wider than long; its anterior margin slightly 
excavated, but scarcely bideutate. 

Maxillary feet largely visible from above, and projecting 
slightly in front of the head-plate ; the segments on the inner 
aide furnished with hairs but not armed with teeth. 

'Dorsal plates conspicuously bisulcated. 

Ventral pores occupying a circular area in the posterior half 
of the sternites. 

Legs sparsely clothed with longish hairs. 

The anal tergite wide, but not covering the pleurm ; with 
rounded postero-lateral angles, staight posterior margin, and 
lateral margins slightly converging behind. 

Anal pleurae smooth, not furnished with punctures. 

Anal sternite very wide at the base, gently converging lateral 
borders, rounded posterior angles and straight posterior margin. 

Anal pores conspicuous. Anal legs broken, 

A single female specimen, found under a stone in the Sapate. 

This species appears to he closely allied to G-, occklentalis, 
Meinert (Proc. Amer. Phil, 8oc. xxiii. p. 220), from San 
Francisco ; but differs in the absence of teetli from the segments 
of the maxillary feet, and in the absence of pores from the anal 
pleurae. 
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Dip h o p o B a. 

Paeat)3<:smiis cHBVciLis (G. Koch). 

Two female specimens. 

Dor tlie synonymy and an, excellent description of this species, 
see Dr. Dobert Latzcrs '■ Dio Myriopoden der ost.-niigar. 
Monarcliie/ ii. p. 162. 

This very wide-spread form occurs in the East and West Indies 
and Brazil. 

It lias been introduced, in connection with tropical plants, 
into Europe ; and I have examined many specimens of all ages, 
■wlrich were captured in tlio conservatory of Mr. Alfred 0. 
Walker at Cbester, and in the orebid-bouses of Mr. Herbert Druce 
at St. Jobids Wood. 

[It was very common in the garden. — II, W. jB.] 

SpIEOBOBUS (s, S.) lYOEOKHESrSIS,^ n. sp. 

Length about 30 millim. ISfumber of somites 37. 

Colour deep slate-grey or almost black ; anterior half of each 
somite (the first and last excepted) adorned above and below on 
each side with a single reddish spot. Legs and labrum reddish. 

Distal portion of the head-plate fiirnislied with a faint median 
longitudinal impression, upon each side of which, near tlie 
margin of the labrum, are two setifei'oiis punctures, one near the 
middle Hue, the other near the external portion of the labral 
excavation. Distal segments of anteniuo pilose. 

First dorsal plate smooth, without strije ; laterally, where the 
autorior and posterior margins pass into ojie anotlier, evenly 
rounded ; furnished with a- .fine sulcus wliich rLiiiB from near the 
ocular region of the head-plate, close to the antcro-iuferior 
margin, and teriuiiiates at the postero-inferior margin. 

Foramina repugnatoi'ia situated^ somewhat dorsally, in the 
posterior portion of tlie somites. Posterior ])ortion of eacli 
somite smooth above ; anterior portion mopkod with transverse 
strhe ; inferior and lateral portions marked with niimorons longi- 
tudinal strim. Somites not furnished with the * scohinal 

Posterior somite smooth ; produced behind into a blunt 
rounded process, which extends slightly beyond tho margins of 
the anal valves. Anal valves with margins not ciompressed. 
Margin of subanal plate rounded. 
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The right and left moieties o£ tlie male copiilatoiy apparatus 
held togetiier in front by a triangular plate. Below this plate 
terminates in a rounded apex, -whicli extends as far as the inferior 
margins of the halves of the apparatus. Each upper angle of 
this plate produced laterally and upwards into a relatively 
slen'cler bar, which curves round the supjerior portion of the 
aiitcador lamina of its side. Each anterior lamina simple, more 
or less spatiilate, with evenly rounded external margin and 
slightly concave inferior margin. Viewed from the side, seen 
to bo considerably thicker above than below. Posterior lamina 
irregularly quadrate, with even outer and inner margins . which 
below slightly converge ; the inner margin distally produced 
ijito a conspicuous rounded, noduliform process, which projects 
slightly below the level of the concave inferior margin of the 
anterior lamina, and is consequently visible when the copulatory 
apparatus in its entirety is viewed from the front. Abowe and 
externally, tlio interspace between the anterior and posterior 
laininm is occupied by a small sclerite, with even margins and 
rounded below, which, -dilating above, forms the x^osterior margin 
of the sux)erior aperture of the sheath, of whicli the walls are 
composed of the four laminm just described, and which contains 
the pi’otrusible portion of the cox)ulatory apx)aratus. This x)ro- 
trusible ])ortioii is articulated at its p)i’oximal end to a simple 
rod, which is itself articulated to the upper extremity of the 
.anterior lamina. Protrusible x>ortioii curved almost through the 
a!‘c of a semicircle, and composed of twm segments. The distal 
segnu^nt ahout twice as long as the proximal, membranous nnd 
liollow bohiiid, ehitinous in front, wntli its posterior portion armed 
with a simple small jirocess. 

A dozen specimens found under stones in the Banana iilanta- 
lions at the base of tlie Peak. 

Ill many points this species appears to resemble 
(llumb. & Sauss.). But the absence of all knowledge of the foiiii 
of the copulatory apjiaratus of that species makes it impossibki 
for mo to refer those specimens to it. 
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IMSECTA, excepting Coleoptera. 

JBy W. P. Kirby, P.L.S., P.E.S, 

Assistant in tlie Zoological Department, British ACuseum, 

Notwithstanding the comparatively large proportion of ne\T 
species in the present collection, it would be a mistake to suppose 
that very many will ultimately prove to be confined to the island 
of Fernando Noronha. The greater part belong to Orders of 
insects which are comparatively little collected or studied, and 
among which large numbers of conspicuous species remain to be 
described, even from the best explored tropical countries. 

The few Lepidoptera in the collection were taken at an uii- 
favoiirabie season of the year, and many are worn specimens.. 
They exhibit more decidedly West-Indian affinities than might 
have been expected. 

I prefix to the paper a full list of all the species obtained, 
except a few which were worn, immature, or too scantily re- 
presented for satisfactory identification. They are arranged 
systematically under the orders and principal families to which 
they belong. 


Jjist of Species olfained. 
Order ORTHOETERA. 


ForvPICULU).B. 

1. Pygidicrana notigera, Btal. 

2. Labiclura riparia, PuJL 

o» Anisolabis jaiieirensiH, JJohrn, 

4. Autoni, iJnhrn. 


BLATTIIhE, 

5. Phyllodromia poststriga, Walh* 

6. Ischnoptem lucida, Walk. 

7. Periplaneta amerioana, Linn. 

8. Blatta iueonaiQoda, b. sp. 

9. Leucopbgea surmameitsis, Linn, 

10. Eutbyrrapha pacidca, Coq. 


GRyrj;n>ji. 

11 . Scapteriaeus abbreviaiua, Bemhl, 

1 2. Grjlliis aaaimilfs, lh(hi\ 

fort ire pa, 

1 4. Q^cautluia (?) palliclocinct us, n . ap. 

Piianopteridj!. 

15. Conocephalus vornalis, n, sp. 
— , Yar. 11 . frater. 

1(>. OEcella (ii. g.) furcifera, n,, sp. 

IT. Meroucidius YiridiiieiTis, ii. sp. 

LocusTm.E. 

18. St-enopola doraalia, Tkunh, 
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Order NEUROPTERA* 
ODONATA. 

LlBELLULlIViE, 

19. Pantala Eaveseens, Fahr. 

20. Tramea basalis, Biirm, 


Order HYMENOPTEBA. 


TEEEBRANTIA. 

R N T 0 M 0 P U A 0 A. 
GuALCIDin-E. 

21 . Blastoplmga obscura, ii. sp. 

22. CS-anosoma clispar, ii. sp. 

EvANim.E. 

23. Evania Icevigata, Latr. 

ACULEATA. 

H E T E R 0 G Y N A. 
F01iMlCID.'E. 

24. Camponotus biinaciilatiis, Bmith. 

25. Plieidoie omnivora, n. sp. 

F 0 S S 0 R E s. 

Bembicid.e. 

2(>. Moiieclula signata., Lbm, 


PoMPILII>-E. 

27. Pompilus nesophilus, ii,sp. 

LARarn.E. 

28. CTadiytes iiicoiispiouus, n. sp. 

D r p L 0 P T E R A. 

Vespid/E. 

29. Polistes Eidleyi, n. sp. 

A N T H 0 V II I L A. 

Andrka’id^e. 

30. Halictus lievipyga, n. sp. 

31. — — altemipes, n. sp. 

32. atripyga, n. sp. 


Order LEPIBOPTERA. 

E II 0 P A h O c E R A. 

JjYC.EN IDAJ. 


Tariicus Haiino, 8loB, 

H F, T E it 0 t! F R A. 

]SllK''TU.F, 

34. Heliotliis armiger, Hubii. 

35. AnoFiis (?) dispartita, IWL 

36. Antliopbila ilammicmcta, Walk, 

37. Boliua bivittata, Walk. 

38. Therm esia gemmatalis, Hilb/u 

Oeometres. 

39. Nemoria dentieiilaria, Walk. 

40. Acidalia Fara, n. sp. 


Pyrales, 

41. Pyralis maiiilio tab's, Guen. 

42. Samea castellalis, Gum. 

43. iryi'uema perspectabs, Rnhi, 

44. Pliakellura hyalinata, Linn. 

45. Margaronia jairusalis, Walk. 
4(}, Aeliartma phmopicralig, Gnen, 
47. Pachyzaiicla clet ritalis, ChiGi. 
4S, Opsibotys flaYidissiwalis^ Grate 

Ora m Ii r. 
PlIVCIDIl>;E. 

49. Mella ziiickencUa, TreUschke. 
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Order HEMIPTEBA, 


H E T E K 0 P T E R A, 
Peotatohid.e. 

60. Pentatoina testacea. Ball, 

Lyg.eie.e. 

61. Lygceus rufoculis, n. sp. 


52. Ilorajiis variegatiis, n. sp. 

53. Ligyrocoris ballcatus, BlJ. 

54 . bipunct.atus, n. sp. 

Veliid.e. 

55. Ehagovelia inccrta, n. sp. 


Order DIPTEBA. 


DoLTC'nOPODTD.E. 

50. Psilopus iiiotallitbr, Wulk. 

SYllPniD.'E. 

57. Tomnocera Ycsieulosa, Fahr, 


Musc)td.e. 

58. Sarcophaga calida, Wied, 


BesoripUon of Wew ^peeies mid Special Notes, 

1. Pygidiceaka. kotigeea, Stal , 

Pygidicrana iiotigera, Stlil, Eugenie*s Resa, ZooL Ins. p. 299 (1858), 
Plew into liglit. 

2. LjlBidtiea eipaeia {JBalh). 

Forficula riparia, Pall. Raise, ii. Anliang, p. 30 (17/3). 

A cosmojDolitan species. 

8. Akisolaeis jakeibeksis ( Nohrii ). 

Forciaelk jancirensisj Dolirn, Stett, ent, Zeit. xxv. p. 285. 

4, Akisolabis Aetoki ( DoJirn ). 

Forciiiella Antoni, Dohvn, Stett. ent, Zeit, xxv. p. 289 (1864). 

These earwigs were eommon under stones in the main island. 

5. PlIYXEODHOMIA POSTSTB-iaA (Wcdk,), 

Blatta poststriga, IValk. Cat. Blatt. p. 99, n. 69 (1868). 

The locality of the typical specimen is unknown. 

6. ISCHKOPTERA LIXCIDA, Wdlh, 

Ischnoptera lueida, Walk. Cat, Blatt. p. 120, ii, 39 (1868). 

A single immature specimen, probably belonging to this species. 
Taken under stones, base of Peak. 

7, Peeiplaketa amekicaka (Linn,). 

Blatta americaiia^ Linn. Syst, Nat. i. p. 424, n. 4 (1758). 

A cosmopolitan species. Common and introduced. 
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8. Blatta iJsrcoMMOBA, n. sp. 

Long. corp. 11^- millim. 

Ifemale, Ferraginous brown ; the thorax and sides of the 
abdomen varied with black ; legs and costal margin of the 
tegmioa testaceous. Pronotum rather long, moderately convex, 
the sides converging in front, the hinder angles rounded off, and 
the hind border convex. Teginina broad, covering the whole 
base of the abdomen, but ceasing at about two fifths of its 
lejigth. 

Similar to orienfaUs. Linn., but iniich smaller, the tegmina 
much larger, and the pronotum longer. 

9. LEiJcoiuiiEA suBiNAMEiTsis (Linn,). 

Blatta suriiiamensis, Linn. Syst, Nat. i. p. 424, n. 3 (1758). 

A cosmopolitan species. Under stones, base of Peak. 

10. EnTHYItRAPIIA PACIFICA (Coq.). 

Blatta pacifica, Coqueb. lllustr. Ins. i. p. 91, pi. xxi. f. 1 (1801). 

11. SCAPTEltlSOUS A.BBll’EVlA.TV Scudd. 

Scapteriscus iibbreviatus, Scudd. Mem, 'Peabody Acad. Sci. i. p. 14, t. i. 
tf. 8, 20 (IBOy). 

Larvm found in burrows in the sand under a Conferva (LJntero- 
mor])ha\ in salt water, on the shore of 8an Antonio Bay, a little 
above high water. Perfect insect in and about the yards of the 
house, 

12. GilXXiLUS ASSIMILIS (Mth\). 

Acheta assiinilis, Fabr. Syst. Ent, p. 280, ii. 3 (1775). 

A species widely distributed in America. This is the black 
cricket mentioned by Webster and other visitors to the island. 
It is very common in the central district on tho paths, and 
makes a great noise, especially about 4 o’clock iu the afternoon. 

13. (xEVLLUS FORTICEPS, 

Grylius forticeps, Sauss. Miss. Sci. Meno. vi. p. 407 (1870). 

14. (EoaXTHUS (P) PALEinOCIiSICTUS, n. sp. 

long. corp. 13 millim, 

Male. Beddish brown, abdomen, hind knees, and hind tarsi 
darker ; head rather flattened, the *palpi and the outside of the 
scape of the long and slender antennm towards the base whitish. 
Pronotum longer than broad, sides subparal.iel, more shining and 
paler on the lower lateral border than above ; elytra brown, reti- 
culated with darker nervures, about two fifths as long as the abdo- 
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men, whicli is ratlier long and cjdindrieal, the incisions conspicu- 
ously pale; cerci brokeiij but the remaining portions are bordered 
on each side with very long and fine hairs. Logs short and 
stoiitj and slightly compressed; all the femora enlarged, the 
middle one>s ]ea,st so ; hind tibise spined from the base, with 3 
large terminal spines on each side, and 3 or 4 larger spines alter- 
iiatiiig with smaller ones beyond the middle ; first joint of tarsi 
with 2 small and 1 large spine on eacli side. 

Probably belongs to a ne'w genus of (BcantldclcB^ but has a 
superficial resemblance to G-ryUodes. 

15. CONOCEPHALTJS TERXALIS, 11. Sp. 

Exp. ai, circa millim. 

Bright grass-green ; wings hyaline, with bright green nervures ; 
fastigium short, obtusely rounded, as in G. frioj)Sf hmn.; four front 
femora unarmed. Male with face, antennae, eyes, and the whole of 
the fastigium whitish ; tips of mandibles and palpi red ; tibias paler 
than the ground-colour ; auditory apparatus and tarsi beueatli 
blackish ; tegmiiia yellowish along the costa, a bufl; streak at the 
base above the suhcostal nervure, and a white basal streak on the 
left side above the median nervure. Female much less varied with 
wdiite ; labrum white, mandibles more yellowish, auditory apparatus 
and tarsi whitish, the latter brown below ; ovipositor a little longer 
tlmii the abdomen, extending far beyond the knees, but shorter 
than the closed wings ; ovipositor paler towards the extremity, 
and slightly veined with reddish, the extreme tips of the blades 
black. 

This grasshopper was very common everywhere in the Main 
and Rat Island. It makes a great noise at night. The brown 
. form, which fle^v about with it, w’as not so common. 

Var. ERATEB. 

Exp. ah 75-83 millim. 

Brown ; the thorax apparently rather longer and narro^ver, an 
efiect w^hieli is caused by an indistinct pale or blackisb line on 
each side ; frequently a pale streak behind each eye ; inandibles 
varied with pale reddish, the extreme tips black ; tegmina 
greyish brown, often with dark speckles above and below the 
principal nervures and on the costa beyond the middle (similar 
speckles are visible on one of the green specimens) ; wings hyaline, 
with greyish-brown nervures. 
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G-eniis CEoella, n. gen. 

Affinities doubtful ; nearest to Bargilis in the structure of 
the legs, but more nearly approacbing Mmma in neurabion. 

Vertex slightly convex, shaped uearl}?’ like an equilateral tri- 
angle when viewed from above, the fastigium projecting about as 
far as tlie scapes of tlie aiitennan when the latter are recurved. 
Eyes large, round, prominent. Antennae 'slender, filiform, at least 
as long as the tegmina. Pronotum above flat, ohlmig, slightly nar- 
rowed in front and rounded behind, excised laterall^^ at the base 
of the wings. Tegmina rather narrow, especially at the tips, but 
hardly pointed ; shorter than the wdngs, the di;uins of the male 
triangular, vitreous, nearly alike on both tegmina. Eront legs 
moderately stout, unarmed ; the tibise much swollen at the base 
to receive the linear foramina, which are well marked on both 
sides. Tarsi of all the legs similar, of nearly equal size, and about 
as long as broad, the second joint lobate, the last very slender, 
and nearly as long as the two preceding joints together. Middle 
tibifeB with a few very short and small spines towards tlie extremity. 
Hind legs long and slender, the basal half of the femora mode- 
rately thickened, furrowed on the side, and carinated below; 
tibicB with a double row of short and slender spines, and with two 
small spines at the tip. Cerci of the male nearly as long as the 
short abdomen, with long terminal forks, the longest slender and 
almost sickle-shaped at the tip ; subgenital lamiute short, concave 
at the extremity. Ovipositor nearly as long as the abdomen, 
moderately broad, strongly compressed, turned iipw^ards, and 
pointed at the tip. 

16. fECELUA IfUKGlEEKA, 11. sp, 

Exp. tegm. 3S milliiu. ; oxp.aL 42 millim. 

Head, thorax, tegmina, tips and veins of wings, and greater 
part of legs grass-green ; antennae and tibia?, abdomen and appen- 
dages yellowish, a yellowish line ou each side of the pronotum 
above ; Avings hyaline. 

Ildb* Pernambuco and Fernando Noronlia. In all the speci- 
mens from the latter locality the green colour has more or less 
faded to yelioAvish broAvn. When fresli this insect is bright 
green. It was common on Main Island, and especially on Eat 
Island. 



536 


MB, H. IT. BIDLEY ON THE . 


17. Meeoncidius vibibinebtis, n. sp. 

Exp. al. 65 milliiB. ; long. eorp. 38 milliin. 

3Iale, Brown, head smooth ; labmm greenish ; mandibles 
black, except at the base; a depressed circle suiTouiidiiig iiic 
space of the antenme, and the fastigium projecting in a spoon- 
shape between them ; scap>e pointed; flagellum broken : the basal 
joints varied with lighter and darker brown ; thorax strongly 
gi'aniilated, a little speckled with, black, and much raised behind, 
where it assumes a slight greenish tint; tegmiiia brown, minutely 
reticulated and spotted with dark brown, chiefly above and 
below the nerviires ; longitudinal nerviires mostly green; in the 
costal area the nervures are blackish towards the base, where 
they ajiastomose a little; on the disk the transverse nervures are 
browu_ or indistinctly green ; inner margin with alternate darker 
and paler spaces : vvings smoky hyaline, with reddish-brown 
longitudinal and brown transverse nervures ; hind margins 
damaged, but probably browner than the rest of the wniig; legs 
indistinctly mottled; spines of femora mostly black on the 
inner sides, hind femora with a black basal streak on the outside. 

Somewdiat resembles il£ indistlnctus^ Walk., but the wings 
are shorter. 

A single specimen on a tree in the Sapate. 

IS. Stenopola doesalis {Tlm7ib.), 

Truxalis dorsalis, Thunh, Nov, Acta Upsal. ix. p. 80 (1827).. 

Stenopoia dorsalis, StU^ Recenslo Orth, i. p. 83 (1873). 

The hind legs have not been described; they are reddish 
brown, the middle of the femora being black on both surfaces, 
the striations more or less marked with paler. The hind tibim 
are armed, except on the basal third, with a double row of mode- 
rately long and pointed spines, the intermediate space above is 
clothed with long line white hairs, and there is a row of much 
shorter white hairs on the under surface also. The sides and 
under surface of the hind tibiae are generally dark green or 
blackish ; at the tip there are two short spines on the outside, 
and two long ones on the inside. There are apparently only 
three joints to the hind tarsi : the first is three times as long 
as broad, but is broad and flattened; tlie second is much 
narrower, half as long again as broad, and produced into a long 
tooth at the extremity beneath, and the terminal joint is very 
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slender at the 1)ase, gradually enlarging to the ])iilviliiis, and 
about as long as tlie two preceding joints together. 

The species appears to be coinuion, and diliers considerably iu 
size, the tegmina expanding from 30“40 inillim., and the body 
measuring from 18“"20 inillim. in length. 

On both Main and 3lat islands, but espieeially common on the 
latter. 

19. Pantala flavesoens (Fabr.), 

Libellula fiavesceus, Fabr. Ent, Sysf. Suppl, p. 285 (1798). 

distribution . W orld-wide. 

Very common everywhere on Main Island. The larvse living 
in puddles in the central district. 

20. Tea ME A easalis (Burm,), 

Libellula basalis, Burm. Handb, But. ii. p. 852, n. 25 (1839). 

Less common than the preceding. The abdomen when fresh 
is dark crimsoii-red. A well-known South- American species. 

21. BljASTOmiAGA OBSCITEA, U. Sp. 

Male. Long. corp. 2 inillim. 

Brdwn or yellowish brown, smooth, except a few short hairs 
on the tarsi. Front tarsi apparently 3-jomted, middle and hind 
tarsi 5-jointed ; tarsal claw's very strong, and front and hind 
tibiae ending in short strong spines. 

This species resembles the description of B. brasiUensis, Mayr, 
from Blumenau, but is considerably larger. I think it useless to 
give a detailed description, for which a larger series, including 
both sexes, and preserved in dilferent ways, w^ould be desirable. 
The locality will probably serve to fix the species, especially as 
true Blastoplic(f/a does not appear to be well represented in 
America, 

22. G-amsoma nisPAB, u. sp. 

Male, Long. corp. 14 millim. 

Yellow, smooth j liead forming a long oval, broad behind, 
gradually narrowed in front, autenntr inserted %videly apart ; 
legs of nearly eipnal size and structure, femora slightly thickened ; 
tibue spinose on the outer edge, and terminating in a coronet of 
short spines, none of which are conspicuously longer than the 
rest; first joint of the tarsi longer than thick; abdomen long, 
tapering. 

nmiT. JOUEN. — ZOOLOGY YOL, XX. 


41 
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DillerB from Ganosoma atiemuitim, Mayr in not being 
depressed, and (perliaps) in the long abdomen ; and from Tetra- 
jjonasjfis gracilieoriiis^ Mayr ( $ ), in the much shorter joints of 
the antenn^B. 

Female, Long. eorp. 2 miliim. ; ovipositor 44 niiilim. 

Tawny-yellow, with a slight greenish-coppery reflexion (colours 
perhaps altered by spirit) ; antennae 12-jomted, serrated and set 
with very short hairs ; brown, except the two basal joints ; 
scape as long as the three following joints, second joint rather 
longer than the fourth, third (annulus) very small, fifth and 
following gradually smaller, the last three joints forming a club ; 
ovipositor more than twice as long as the body ; veins of tbe 
wings oi nearly uniform thickness ; ulna as long as the ptero- 
stignia, hardly curved or thickened, metacarpus abont as long as 
the radius. Head and thorax finely rugose. Legs yellow, the 
femora slightly thickened. 

Appears to approach most nearly Tetragofiaspis'^' JlamcolUs^ 
Mayr, but that species has two auuuii (ring- joints) to the 
antennae Except in the structure of tbe antenme, the single 
specimen before me much resembles the figure of T. gmcilicorniSj 
Mayr, but the latter species has longer hairs on the antenna^ 
and the terminal joints do not form a club, to say nothing of 
other differences. 

23. Evajxia mnviGATA, Zatr, 

Evania Isevigata, Latr. Gen. Crust. Ins, iii. p. 251 (1807). 

A cosmopolitan species. The larvm of this genus are parasitic 
in the egg-capsules of Blattidie. 

A single specimen taken in a house at Bainbaqiiichaba. It is 
very eomnioii in Pernambuco. 

24. Gampokotits BLMACUL.VTUS (Smith ). 

Toraiioa bimaciilata, Smith, Cat, Eym, B. M. vl p. 50, ii. I7l (1858). 

Six specimens, all small workers. Tlie species is new to the 
Museum collection. Smith described it from St. Vincent’s. 
Boger (Berk ent. . Eeitschr. vi. p. 285, 1862) identifies this species 
with Formica ricfieeps, Pabr. (Syst, Piez. p. 404, ii. 82) ; but I am 
not satisfied * that this is correct, as Fabriciiis does not mention 
the conspicuous pale spots on the second segment of tbe 
abdomen. In the small workers the head is mostly black; 

^ This genus proved U> be ilie female of Gunmrma, 



ZOOLOGY OF FERXAIS^BO KOROKKA- 


539 


ill i'lie large workers it is red. Dr. Mayr records tliis species 
from New Granada, and it is probably widely distributed in 
South America. 

Under the wood of a Burra tree in the Sapate. 

25. Phbidole omkitoba, n. sp. 

Soldier 4| inillim. ; worker 24-3 millim. in length. 

Soldier red, shining (abdomen darker), sparingly covered with 
j’aised ivhite hairs. Head, without the mandibles, about as 
broad as long, finely and sparingly longitudinal!}^ striated above 
and in tlie middle, where it is depressed, behind ; sides gradually 
rounded behind the e^ms. Mandibles very broad, hardly punc- 
tured, blackish at the base and tips. Scape of the anteniise 
straight, gradually thickened beyond the middle, nearly one 
third of the length of the antennae. Second joint about three 
times as long as broad, joints 3~9 very slightly longer than broad, 
joint 10 much thicker and twice as long as broad, joint 11 rather 
shorter and thicker, and joint 12 forming a long pointed cone; 
the hair on the anteiuuo is thicker and closer than on any other 
part of the body. Mesouotum with a hump on each side above, 
and finely punctured above ; inetanotum, which is armed with two 
strong spines, more closely ; first node of the petiole with the 
spine somewhat triiucaied at the extremity ; second node fully 
twice as broad as the first, and with strongly projecting lateral 
angles ; abdomen finely punctured at the base. 

Worker similar, but smaller and generally darker, the antenna 
lighter ; the scape nearly as long as the remainder of the antennae, 
slightly curved, but hardly thickened, and the terminal joint 
thicker in proportion and less pointed than in the soldier- • The 
spines on the motanotum and on the first node of the petiole are 
niiich shorter, and the px’ojecting sides of the second node are 
rounded olF. 

This species much resembles JPheidole Heer, in size 

and general appearance, but diifers widely in structure. 

This was exceedingly abundant in the houses, making nests in 
the earth beGveen the bricks of the fioor. It is very destructive, 
devouring all kinds of food, and even ate up the insects we 
captured, in the chip-boxes. * 
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26. IIONEDHLA SIGNATA (Lum,)» 

Vespa signata,, Linn. Syst Is at. ed. x. i. p. 574, ii. H (1758). 

A eo 01 moil So nth- American species. 

Very coiiinion on the sancl-hillSj where it iiuikes its burrow, 

27. POMTILUS NESOPHILirS, B. Sp. 

Long. corp. 10 inillim. ; exp. al. 15 miliim. 

Mmale. Dali hlack, first three segments of abdomen^ the 
sides of the fourth, and t'ue under surface of the hind tibiie red. 
Wings sniohy, a little lighter and subhyaline on the hind wings 
and towards the base of the fore wings. 

Head large, eyes hardly extending to the base of the jaws, 
face rather more vstrongly punctured than the ^'ertex ; ciypeiis 
short, slightly emarginate; labruiu short, transverse ; eyes nearly 
parallel, front ocellus forming the apex of a rectangle witli the 
hinder oeeili, the two latter rather wider apart than the space 
between these ocelli and the eyes j second joint of the antenna* 
half as long again as the third. Pronotuin falling in front to the 
neck in a short roniided curve, rather broader than the meso- or 
metanotum ; the metanotum is furnished wdth a small pro- 
minence on each side near the base. 

Second and third cubital cells of nearly equal size, the second 
recurrent nerrare striking the tliircl cubital cell in the middle. 

Spines of the legs as usual. 

Much resembles P. sohrimis, Blanch., a Ciiilian species, in wdiich, 
howmver, the thorax is verdigris -green abo\'e, instead of black. 

Taken flying over paths in tlic centre of the island, not common 
and difiieult to catch. 

28 . Taoiivtes iNcoNsrrouus, a. sp. 

Long, corp. 6-S miliim. 

Black, cdothed with a very flue silvery pile (that on the upper 
part of the face with a slight golden appearance in certain lights), 
otherwise most conspicuous on the sides of the abdomen, towards 
the extremities of the segments j thorax and scutelluin shining, 
with very numerous small punctures, 2 iot very close together ; 
metathorax rugoselj-pimctate ; tegulte testaceous; wings dear 
hyaline, with a strong violet iridescence; iiervures dark brown. 

Closely allied to T. Smitli, from Ega, but in that 

species the thorax is longitudinally striated, and the tips of the 
tarsi ai’e ferruginous. 
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29. PoLisTES Eidlext, 21 . sp. 

Long. corp. 15-16 inillim. ; exp. aL 26-20 inillim. 

Worker, Varied with ferruginous red, dark brown, black, and 
yellow ; clothed with very fine silky pubescence. Head red, 
the vertes; darker, the face and orbits ligliter, base of the head 
black ; antennae black in the middle above. Thorax black, the 
prothorax and mesothorax red above, the hinder edge of the 
prothorax paler, and the front edge narrowly bordered with 
yelloiv ; the edge.s and central line of the mesothorax more or 
less bordered with black above ; on the plenra, beneath the 
fore wings, is a conspicuous yellow spot; scntellum and post- 
seiitellimi edged in front with yellow, the band on the former 
hardly complete in the middle, and the space behind it moi^e or 
less red; metathorax finely and transversely striated, a deep 
longitudinal channel in the middle, more strongly striated, and 
edged with a -yellow stripe on each side ; on each side, above the 
base of the hind coxm, is another yellow spot. Abdomen dark ^ 
browm, finely pubescent, shading^ into black at the base, and 
genex^ally more or less red at the extremity. Legs red, coxm' 
and femora black, knees red or yelloxv, hind tibiae more or less 
black in the middle. Wings smoky hyaline, strongly tinged with 
ferruginous along the costa of the fore wings ; tegulce ferru- 
ginous. 

Var. a, Eaee, head beneath, pectus, and coxiu beneath yellow ; 
femora striped beneath with ^^ellow ; first two segments of the 
abdomen wdtli a small yellow^ spot on each side above, and a 
larger one near the base of the first segment beneath. 

Very nearly allied to P. instahilis^ Sanss., from Mexico ; but 
this is a redder insect, with the segments of the abdomen always 
more or less bordered with yellow. 

This ioseet is called here “ Marimhotuh,'^ and is very common. 

It makes its nest on the underside of an overhanging rock or 
eaves of a house, or on the branch of a tree. 1! have seen a 
Casliew-nut tree eontaming an immense niimbei* of nests in 
various stages of construction. The nest consists of a single 
comb of cells of a triangular or oval outline, and attached by a 
pedicel at the narrow end ; a large one is about four inches in 
length, and three across in the broadest part. The cells are 
about three <juarters of an inch deep, and a quarter of an inch 
across. The insect stings slightly, but only when much irritated. 
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It plays a Yery iinportant part in the fertilization of the flowers, 
especially the Cuciirbitacese. 

30. HaEIOTITS LiEYIPYGA, B. sp. 

Female. Long. corp. 10 millim. : exp. ah 16 nhllini. 

Head and thorax dark green, slightly bronzed ; abdomen 
shining, shading into violet at the extremity of the segments ; 
■wings hyaline ; legs black, clothed with pale hairs. 

Head and face finely and closely punctured, sparingly studded 
with whitish hairs, dark green, occasionally shading into bronzy 
or violet in certain lights ; elypeus green or violet-blaek, with 
much larger and fewer punctures than the upper part of the 
head; the extremity and the iahrum black, the lowcT mouth- 
parts dull bronzy green ; antennae black, ferruginous towards the 
extremity beneath ; thorax dark green, thickly punctured, most 
finely on the prothorax, which shades into bronzy ; inetanotiim 
and base of abdomen above densely clothed with whitish hairs ; 
-'metanotnm with longitudinally diverging striae in front, behind 
deeply and longitudinally concave, with small punctures, the 
intermediate spaces still more finely punctured ; tegular tes- 
taceous ; wdngs hyaline, with brown nervnres and a slight violet 
irideseence ; pectus dull green, densely clothed with whitish 
hairs ; propectus violet-black ; legs black, with whitish hairs 
above, and the tibiae and tarsi densely clothed -with red haix\s 
beneath ; the knees (very narrowly), spines, and last joint of the 
tarsi mostly reddish. Abdomen smooth and shining, the punc- 
tuation being extremely fine, even under tlxe microscope, and 
densely clothed with short white hairs, except towards tlie 
extremity of the first two segments ; the segments greenish in 
front and violet-blaek behind ; towards the extremity the lateral 
bristles are longer; under surface of abdomen brown, the (ex- 
tremities of the segments slightly reddish. 

31. Halictus jllteenipes, n. sp. 

cf $ . Long. corp. 11 millim. ; exp. al. 13-14 milliiu. 

Head and thorax dark green above ; abdomen green, binootli 
and shining, tlie neighbourhood of the incisions more or less 
violet ; wings hyaline, or slightly clouded in and below the radial 
cell, and towards the extremity of the discoidal cell of the hind 
wdngs; legs reddish, the femora and tihim in the middle, and often 
the last joint of the tarsi dark green or blackish ; elypeus tipped 
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with tawny j and with more iiiimeroiis punctures -than in 
IT. Imvipyga ; the punctures of the mesothorax and the low^'er 
part of the metathorax larger; the channel of the metathorax 
narrower ; antennae black above, ferruginous below ; cheeks 
bronzed. 

Closely allied to H. Icempyga^ but diflers in colour and 
punctuation. Appears to be a very common species. 

32. HaLICTITS ATEirYGA, u. sp. 

d 2 . Long. corp. 5 millim. 

Head and thorax with whitish hairs, green, very finely 

punctured ; head much bronzed ; clypeiis rather short, the tip 
black; inetauotuui longitudinally striated in front; abdomen 
bronzy black, more violet in the incisions ; antennae black, ferru- 
ginous beneath ; head and thorax dull bronzy green beneath ; 
abdomen beneath shading more into ferruginous brown ; wings 
hyaline, wdth brown nervures ; tegulso pitchy ; legs ferruginous, , 
the femora, and sometimes more or less' of the tibiae, blackish. . 

A small species, not closely allied to any other, and easily 
recognizable by the strong bronzy colouring of the back of the 
head. 

These Salicti were taken in the flowers of the Melons and the 
Oocctlk^ and play an important part in the fertilization of the 
flowers in the island. 

33. TAEircus Haoto, StolL 

Fapilio Hanno, Stoll, SuppL Cram. pL xxxix. ff. 2, 2 B (1790). 

Rusticus adolesceus Haimo, Hubn. SammL ew. Schmeti. i. 

Many specimens, taken between July 25 and August 31. 

Tlie Brazilian form of this widely distributed and variable 
species. It is generally larger than the more northern form of 
tlie species, and stands in the British-Miiseum* collection undei’ 
the MS. name of 21 monops., Zell. The specimens expand from 
17-1 to 23 millim. 

This little Blii(3 wms very common on Eat and Main islands. 
The Oafachi/sops trJfmcta^ But!., said to have been caught on 
Eat Island by the ‘ Challenger * Expedition, we did not meet with; 
and it seems possible that tliere was some mistalvo in the labelling 
of this specimen, as the genus is only known from the East 
Indies, 
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34. Heetothis AB.]\r.TOEB {Ilnhi.). 

Noctua armigera, HUhn. Schmetf,^ Noct, £ 3/0. 

A cosmopolitan species* 

A single specimen was emiglit flying in the daytime on East 
Hills. 

35* Ahomis (?) .msPAHTiTA, fVall\ 

Anomis(?) dispavtita., Walli. CaL Lep. Hef. xiii* p. 090, w. 8 (18570 
Described by Waite? from Jamaica and St. Domingo ; the 
specimens from Deimando Noronha most nearly resemble that 
obtained in the former locality. 

Taken on the wing at night. Main Island. 

86. Anthophtla elammicii^cta, Walh. 

Antliophila flammicincta, M^alk, Cat. Lep. Eet, xxxii. p. 801 (1865). 

The ty|>eB are from St. Domingo. 

37. Eolijta niTiTTATA, Walh. 

Bolina bivittata, Walk. Cat. Lep. Eet.xiii. p. 1156, ii. 23 (1857). 

A common species. The specimens in the British Museum 
are from HoiidiiraB, Yeneziiela, St. Domingo, and Jamaica. The 
single specimen from Eernando ISForonha has a narrower band 
than any of the others ; but it \Yould require a series to show 
whether this character is constant in the locality, or a mere 
indiridual variation. 

38. Thermesia q-emmatal-ts {RvM.). 

Antisarsia genimatalis, IllWn. Zvtr, e.i\ Schnetf^ i. p. 26, n. 77. 6’* 153, 
154 (1818). 

Common among the wild heans on Main and Eat Islands 
(August 17^25). 

39. STemoma beis'ticolaria, Walk. 

Nemoria (?) denticulana, Walk. Cat. Lep. HeL .xxii. p. 536, n. 20 (1861 ). 
The locality of the type specimen is un known ; but it. is pro- 
bably a wide-rangi3ig species, as there are specimens in the 
British Aluseum from Corrientes and Groya. 

40. Acidaeia Bara, n. sp. 

Exp. al. 16 millim. 

±\fale. Hrey, thickly dusted with brown, the tirst line com- 
mencing at about one thii‘d of the length of the wiiig with a dark 
shade curving to a conspicuous black spot, thence curving sharply 
inw-ardly till it terminates in a more conspienous dark acute 
angle projecting outwardly just* above the inner margin ; it is not 
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continued on tbe hind wings. The second line commences at two 
thirds of tho length of the wing in another dark shade on the 
costa, which runs obliquely to another black spot, below which it 
is continued in grey festoons across both pairs of wnngs, forming 
more than a half-circle on the basal side of a conspieuotis black 
spot on the hind wings. The third line is the most conspicuous, 
and is formed of a series of black spots connected by a grey line 
on the foi'e wings, -whicli curves inwards twice, a little above the 
middle, and again above the inner margin. On the hind wings it 
forms a nearly continuous black line, curving outwards at one 
fourth of the distance from the costa, and again, in a wider and 
more regular curve, below the middle. At the base of the fringes 
runs a row of black dashes, and between these and the third line 
arc a series of indistinct greyish markings. Underside grey- white, 
wdtli the central spots indicated, but not conspicuous. Head 
black above; body and legs grey; abdomen rather indistinctly 
banded with black above, and wdtli a bhickish space at the base of 
tho anal tuft; femora tawny beneath, front femora and tibia? 
blackish above : aiitcnnaj tawny, alternating with whitish above. 

Allied to jL retract aria from Tlorida, but darker and more 
d i stinctly marked . 

Id. PvxiaIjIS manihotalis, Gva'u* 

Pyralis imiiiiliotalis, Gum. Spec, Geit. et hep,, Deti, et Fi/ri p. lid 
('1B54). 

Described by Quencefrom Cayenne. 

1-2. SaMK.V COVSTELLAiaS, Gurn. 

Sumea castelklis, Guen. Spec. Gen, hep,, Delt..et FyraL ]>. 195 (1S5-4 ). 

A widely distributed species througliout America. 

43. IIVTWIONIA l?ERSIMOCTArn:S {Tltlhif.), 

Pymlis perspeetaiis, lUlbii.Eur. Sehmetf.. Pp\ I 101. 

A widely "distributed species. 

4"k PuAK,nmniii,A. iivalinata {ZimL), 

Phaiama-Geometra byaliiiatii, Linn, Spat. JS'at, i. (i) p. 8/4, n. 279 
Il757h 

This little moth was very common on the Main Island, especially 
about tlic Peak, among the wild melons, Ac. (August 17-20). 

A cosmopolitan species. 

45. Mauuauokia JAtmiSALis, WaU\ 

IMargJironia jairusalis, Walk. Cat, Lep, Eet. xviii, p. 524, n. 15 (.1859), 

Originally described from Venezuela. 
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46. Achabaka PHiEOPTEBALis { Gum .)* 

Botys phseopteralis. Gum. Spec. Gen. Lep.^Delt. et Pyr. p. 349 (1854). 

A common and widely “distributed species in Tropical America. 

47. Pachtzakcla detritalis { Guen .). 

Botys detritalis, Guen. Spec.Gen. Lep.^ Belt. Pyr. p. 347 (1851). 

Widely- distributed in South America. 

48. Opsibotys playidissimalis (Grote). 

Botis flavidissimalis, Grote^ Canad. Ent. ix. p. 105(1877). 

Dcsei’ibcd by Grote from Texas ; but there are also specimens 
tVoiu vSonth America in tlie British Museum. 

49. AIella zinckea^ella (TreitscIJce): 

Phycis zinckenella, Treitsehke, ScJimett. Ear. ix. (l)p. 201 (1832). 

Alauy specimeias. A cosmopolitan species. There are spe- 
cimens in the British Afiiseum from S. Europe, S. xAfrica, and 
Australia. It is a somewhat variable insect, but is easily 
recognized by the broad pale costa and the huge palpi. 

50. Pektatoka testacea, Dali ., 

Fentatoma testacea, DalL Cat. Hem. p. 250, ii. 43 (1851). 

Several specimens were met with in various spots in the Alain 
and Eat Islands. 

51. LxaiEUs RirpocuLis, n. sp. 

Long. corp. 9-11 mi Him 

Bright red, including the eyes and ocelli ; head above, between 
and in front of ocelli,’ blaekisli j antennse and legs blackish and 
setose ; eoxjc reddish at base, corium more or loss varied with 
blaekisli, outer edge narrowly black, membrane brenvn, blaekisli 
in 2 * Head and thorax rugose, the foruKU* iruneate and 
bicarimite in front. Eostrum black, extending to the exti’emity of 
the posterior coxie. Corium fully developed in d ; in ? about 
half as long as the abdomen, and rather pointed. 

xAn exti*emely common species, allied to L. anticus, "Walk., in 
which, however, the head aiul thorax are unicolorous red, and the 
tegmina are reddisli brown. 

This highly-coloured Bug occuri^ed in large imnibers upon the 
ground in tlie Sapate under bushes of Jacquhna ", but was local, 
only found in a few spots. 
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52. HEEyEUS VAIUECrATUS, 11. Sp. 

Long. corp. 7 millim. 

Head and front of pronotiim dull red ; posterior lobe of pro- 
notuin testaceous, with very large separated x>imctu}‘es. Coriiiiii 
blackish, with rows of punctures ; outer edge of corium testaceous, 
with two black spots, one at its extremity, the other a little 
before ; the veins, a large triangular spot on the inside, and three 
smaller spots between this and the margins are also testaceous ; 
sciiteliiim with a converging testaceous line on each side ; mem- 
brane blackish, witli a testaceous blotch at base and tip. Anteniue 
hnely pubescent, tiie two basal jointH testaceous, the third 
blackish, the fourth hlaeh, with the base white. Legs testaceous,, 
front and hind femora -and all the tibise strongly spined. Body 
red beneath, pectus darker, liostrum testaceous, extending to 
the base of the hind coxae. 

Allied to a, jperaidius, Dist. 

Taken at light. 


58, Ligyeocoets balteattjs, Sted , 

Ligyrocoi’is balteatus, Sial, Vet,-Akad, HandL (2) xii. p. 146, no. 4 
(1874). 

Flew into light. 

54f. Ligyeocoejs bipu2?-ctatijs, n. sp. 

Long. corp. 4 millim. 

Head, pronotum, and scutellum black ; hinder lobe of pronotum 
with Uvo sliort, reddish, longitudinal stripes in the middle, a red- 
dissh spot on. each side *in front and one at each angle behind ; 
aiiteuiue testaceous, the last joint black. Corium testaceous, 
with rows of black depressed punctures in the middle; the veins 
on tlie inner edge black, running into a large irrregular apical 
black border ; the outermost vein broadens out just before reacli- 
iiig it and encloses a very conspicuous oval white spot ; iiiembraBO 
greenish, with two brown, diverging, curving lines in the middle, 
two hrown spots at the base, and one on eacdi side of the curve. 
Under surface of the body apparently black ; legs testaceous, 
femora more or less black ; but the specimen is carded in such a 
maruier as not to allow of a proper* examination of the under 
surface or of the legs and rostrum. 
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55. E/HAO-otelia ikcebta, n. sp. 

Long. coTp. 2j millim., lat. 1 millim. 

Blackisli brown ; the orbits, front of prothorax, whitish, slightly 
tawny; abdomen wdtli a wliitisb pile on the sides and less con- 
spicuous beiieatli ; base of antennse, femora above, and legs beneath 
tawny ; closed hemilylra whitish, (or slightly tawny) at tlie base 
between the nerviires, but with no other pale markings except 
tlie conspiciions long-oval white spot before the tip. 

A shorter and broader species than any at present represented 
ill the British Museum ; but with most general resemblance to 
Micro'velia dagans^ White. It is possibly a variety of the widely 
distributed and variable Yelia coJIaris, Bnrui. 

On grasses in the lake. 

56. PsinOPUS METAIiLTEEB, Walk. 

Psilopiis metallifer, Walk, List Dipt, B, M. iii. p. 647 (1849), 

Blying over CiiciirbitacecB on the Peak. 

57. Temkooeba YEsiciTLOSA {Fair.). 

Syrplius vesiculosiis, Fair. Syst, Anti, p. 226, n. 11 (1805). 

P] 3 dug over herbage in the sun, and also taken on the flowers 
of the cabbage in the garden. 

58. Saboophaoa oalida, JVietlam. 

Savcopliaga calitla, Mledeni. Aiissereurop. ziveiff: Ins. ii. p. .'hid, a. 24 
(1830) ; JValk. Ins. Saimd. Dipt. p. 326 (1856). 


COLEOPTEEA. 

By CuAs. 0- Wateuuouse, P.E.8., 

Assistant in the Zoological Bepartment, British. l;Liiseiun, 

The nurabor of species obtained was 24. As might naturally 
be expected, many of them are Brazilian species or a3‘c species 
with a wide geographical range. One’ of the Iletcromerous 
genera, which' I have named JEstlietus, is almost certainly 
indigenous. Perhaps the most interesting species is a Longleorn 
of the genus Amntliodei^es, At first sight I took it to be a pale 
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variety of A> jasjrkha, a common Brazilian species, "but on closer 
examination the apex of the elytra was found to be different. If 
this species sliould hereafter prove to be peculiar to tlie island, it 
will be a somewhat remarkable fact. 

A few of tbe species tbe determination of which would luive 
been attended with great labour, I have left unnamed, as I feel 
sure they are introduced species. 

B a A G H n L 1 T E A. 

BEnox'ucnus, sp. 

A single specimen, closely resembling Grrav., of 

Brazil, but smaller, 2| lines in length. It was found in a decom- 
posing rat. 

Trociopiilceus, sp. 

A single example, cdosely resembling T, of Eu- 

rope, but a triffe larger, -with the two basal impressions of the 
tliorax strongly marked. 

JSi E C B O P H A G A. 

JJebmestes PEiiixvs, Fair, 

A widely “distributed species. 

EPITRiEA F 

A single specimen of a very small species (1| miilim.) somewhat 
resembling F^nirma Imlata^ but a little narrower, wdtli tbe mar- 
gins not expanded, light brown, finely pubescent, closely and 
very finely pLiuctiired ; 'each elytron having ‘two fine, widely 
separated, impressed striae Abdomen covered by the elytra. 

P A -L P 1 C O R X I A. 

PniLHVDBUS MABaiFELLE'S, Fair. 

A -widely-distributed species. 

BaOTYLOSTEBNUM APnOAimAGE, Fair, 

A widely distributed species. 


L A K E L L ,1 C O B N I A . 

ATiEXIUS, sp. 

Three examples belonging to two species. 'No doubt intro- 
duced. 
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J^TRATKG'LS ANT.IUTH, Fahl\ 

The prot borax; and elytra of tlii« JS^urth and Ccuiral." America, ii 
species. [Its lanne were found under rubbisli in the Sapate with 
tlie fragments of tlie perfect insect, which we did not succeed in 
taking aliye. — H. N. E.] 


S E -R R I C O R jS^ I A. 

Hyporuiiagus ;MARurNATUs, Fabr. 

A single example of this West-liidian species in the flowers of 
an acacia in the garden.- 


M A L A C O D E R M. A T A. 

XyLOPEJITHA, S]). 

Three specimens. Probably an introduced species. Four milli- 
metres in length ; reddish yellow, shining, with the rough ante- 
rior part of the thorax brown and the apex of the elytra pitchy. 
The elj^tra finely punctured at the base, strongly punctured pos- 
teriorly ; the posterior declivity also strongly punctured, with 
three nodes on its upper margin on each elytron. 

[These came to light in our rooms. — H. X. E.] 

II E T E E 0 M E R A. 

Epiodbag-ijs Batesii, MdJclin. 

Elongatus, elliptieus, modice couvexus, parum uitidus, parcc 
11 avo-p} lib es cells, crebre p)unetatus ; eljtris striato-punctatis, strlis 
postice ohsoletis. 

Long. 7 1 milliiu. 

The head is closely and rather strongly punctured. Tlie thorax 
two fifths broader than long, broadest a little bciiiud the midilii*, 
very slightly narrowed behind, a little more in front; distinctly 
and moderately strongly punctured ; the puiictiires on the disk 
separated from each other by one or one and a half times the 
diameter of the pimcturos; the punctures towards the sides 
larger and closer together, giving a slight rough appearance ; tlie 
punctures at the anterior margin are finer. Tlie elytra are at 
the base a little wider than the base of the thorax, very slightly 
widened to rather behind the middle and then arcuately narrowed 
to the apex; moderately finely but distinctly punctured, the 
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punctures not very close together ; with several short Hues of 
ratiier larger punctures, which are most distinct towards the 
margin. Antennae and legs pitchy. 

Hiiiiicrous examples of this species from the Amazmns are 
labelled in Mr. F. Bates’s collection with the name “ Jil Batesii\ 
MakL,” but the species does not appear to be described. 

BLArsTiNUs EinLEYi, n. sp. 

Elongatus, oblongo-ovatus, parian nitidus, fusco-briiiinens, 
ilavo-piihesceiis ; thorace ercbre evidciiter puuctato ; elytris 
puuctato-striatis, iiiterstitiis lateralibns et ad apieem convexius- 
culis, subtiliter vix crebi’e punctatis; aiitennis, tibiis tarsi sque 
piceis. 

Long. 5 millim. 

Antenuie with the third joint eiougate, about one fourth longer 
than the second, the fourth a trifle shorter than the tliird, the 
fifth, sixth, and seventh about as long* as broad, the eighth, ninth, 
and tenth slightly transverse. The head is moderately strongly 
piiucturod, but the punctures are not rery close together; the 
epistome is moderately omargiiiate, rather more cdosely punctured 
than the head. The thorax is evenly convex, broadest at posterior 
angles, scarcely sinuate at the sides, narrowed at the anterior 
third ; moderately strongly punctured, the intervals between the 
punctures about equal to the diameter of the punctures ; the 
anterior angles moderately prominent and acute; the base rather 
strongly bisinuate. The elytra a little broader tlmn the thorax ; 
somewhat strongly punctate-striate; the striae near the suture 
scarcely impressed at the base ; the punctures in the striiB mode- 
rately large and close together ; the punctures on the interstices 
are fine but distinct, the spaces between them being about once 
and a half the diameter of the punctures. 

1 have ventured to describe this species as it appears to bo new, 
although probably introduced. 

Blapstinus, sp. 

Several specimens of a species closely rescinbling B, ^ulvem- 
Escli., but with the striss of the elytra more impressed. 
There are several Forth- American species closely allied to this 
with which I am unacquainted, and it is not improbable that it is 
referable to one of them. 
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(xeneral cluinicteas of Gyrlosoma, Meutuui small, narrowed at 
tbe base, truncate, in front; ligula somewhat round; labial palpi 
sliort and stoiit^ the apical joint rather large, ovjite. La, bruin 
nearly twice as broad a;S long, nearly straight in front, the angles 
rounded. Head transversely impressed between tlie eyes. Hpi- 
stoine not separated from the forehead by a distinct line, consider- 
ably advanced in front of the insertion of the antennm, obliquely 
narrowed in front. Thorax evenly convex, the sides gently arcuate. 
Scuteiliim very small, short triangular. Elytra oblong-ovate, very 
convex, but somewhat flattened dorsally; their epipleiira very 
broad and flat, gradually narrowed to the a])ex of the elytra. 
Wiugs absent. Prosternal process considerably produced pos- 
teriori}", acuminate, horizontal. Mesosternuiii sloping, slightly 
concave. Metasterniim very short ; intermediate and posterior 
coxal cavities separated by a very narrow space. Aiiteniuo mo- 
derately long and slender, the third to seventh joints elongate, 
the apical joints a trifle broader. All the tibice slightly curved. 

^Esthetes tubeboijextus, n. sp. 

Piceo-iiiger, nitidus ; capite crebre sat fortiter punetato, epi- 
stomo convexo, subtiiiter punctalato ; labro piceo-flavo ; thorace 
creberrime pimctato, latera versus teiiuiter ruguloso ; elytris 
opacis, fortiter striatis, striis impuuciatis, iuterstitiis sat convexis, 
singulis serie tuberculorum minutoruni instriictis ; antennis, palpis 
tarsisque pieeis, tibiarum apiee iutus, tarsisque aiibtus fiilvo- 
pilosis. 

Long. 9-11 millim. 

The aiitennai are somewhat slender ; the second joint ^scarcdy 
longer than broad, the third tliree times as long as the second ; 
the fourth to seventh joints elongate, each a trifle shorter and 
broader at its apex than the previous one; the eighth, ninth, and 
tenth joints ifllose, broader and shorter than the seventh, hut 
not transverse ; the eleventh oval. The thorax is evenly convex, 
very gently arcuate at the base, emarginatc in front, moderately 
rounded at the sides, finely margined all round (except at the 
middle of the front margin), the posterior angles are verif slightly 
projecting, the anterior angles slightly obtuse. The punctures on 
the disk are close and distinct, at the base and at the sides they 
are very fine and obscure. On each side of the disk the surface 
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is finely longitudinally rugulose, but this is very slight in the 
larger examples. The interstices of * the elytra are closely and 
very finely punctured, each interstice having a line of rather 
closely placed, minute, shining tubercles. Epi pleura of the elytra 
dull Under fianks of the protborax dull and closely longitudi- 
nally striated. Sterna and abdomen shining, finely punctured. 

The two smaller examples have the thorax relatively narrower 
than in the larger examples, and the rugulose surface more marked 
and more extended. These difierences are no doubt sexual. 

These were found under stones and bark in the woods of the 
Sapate. 

COPIDITA, sp. 

Several examples of a species which I am unable to determine. 
Yellowish, usually with slight grey shade on the elytra. Length 
6-7 millim. 

Those captured were attracted by a light. 

BRu'cHinA. 

Bbuchus poeosxts, Sharp. 

Two imperfect male specimens, which may be referable to B, 
forosm^ Sharp (Biol. Cent.-Amer., Coleopt. v. p. 490), from Q-uate- 
mala, the type of which (unique) is a female. The brown colour 
is rather more suffused over the elytra, an.d the punctures are not 
quite so large. The pectinations of the aiitennse are very long. 

Bn YKOHOPHOBA, 

HiTOPHintrs oeyzjd, L . 

Introduced. [It is very destructive to the maize-grains, so that 
in the store-rooms the maize is covered with a thick layer of sand 
to prevent their attacks. — H. W* i2.] 

X Y n o P II A 0 A, 

Tomicus ? 

Two immature specimens belonging to this or an allied genus. 
Very pale yellow ; 1| millim. in length, 

PyONABTIIEUM ? SETXJLOSTJM, n. Sp. 

Oblougo-ovatum, brunneum, sat nitidum, convcxuiii ; thonice 
latitudine paulo breviore, convexo, postice paulo angiistiore, ante 

pmjx, JoiTRN-. — zooLoav, voii. xx, 42 
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iiiediutti oblique angustato, oreberriine subtiliter piinetulato ; 
eljtrifcj thoracis basi perparum latioribus, subtiiiter striafco-puuc-^ 
tatis,* iuterstitiis parce subtilius puiK^atis, parce pubesceiiiibus, 
seriatiiii squamiilato-setosis j aiitennis pcdib usque sordidc tes- 
taceis. 

Long. 2 ill ill 1111 . 

Head distinctly visible from above ; concave in front in one sox. 
Eyes coarsely granular, widely separated above, but very slightly 
separated below. A^iteniuB testaceous ; fiiuiculiis 0-jointed (or 
pOHaiUu 7y' ; the first large, subglobosc; the following joints 
very short and transverse, gradually increasing in width ; club 
large, 3-joiiited, oval, pubescent. The thorax has a ivell-delinod 
margin separating the under Hanks. The surface (seen through 
a microscope) is finely coriaceous, moderately finely punetiirecb . 
the intervals between the punctures about equal to the dlameder 
of the pimcturesj sparsely pubescent, tlie hairs at the frogt 
margin slightly thickened. The striso of tlie elytra are lightly 
impressed, but scarcely so on tliadisk; the puuctares in the st rim 
moderately fine and close together, the punctures on the inter- 
stices rather smaller and moderately widely separated. Anterior 
libiie rather broad, with, four" of • five small obtuse teeth on the 
outer side, and two larger ones,' one at one third iroin tlic apex, 
the other apical. Tarsi slender. , 

This insect agrees in the majority of its characters with Pyc- 
nartlimm grciGile, Eichh. (Mem. Soc, B. d. Sci, Liege, viii. lvS78, 
p. 104). The anterior tihim are, however, evideutiy ditfcrcnt : 
‘‘tibim anteriores apice extus rotundatm.’^ Tlie structure of the 
antennm appears to be the same, but the club is ovate and not 
acuminate. Tlie elytra are punctatc-striate and not crcnatc- 
striate, and the punctures are round and not sulKpiadratc, ttn. 

It appears to be related to Gneninm^ Horn, but the anteriur 
coxa^ are not so widely separated. 

[It was bred from the bark of the endemic fig-tree, from a 
specimen out of the garden of the ’Eesuleiicy. — I'i. Ah P.J 

PliATYPUS PARAXLEI.US, P. 

Two examples of this Brazilian species. 

* Tlse joints after the first 'are bo confused that oven with the anteima 
inoHiiled in balsam I ain not quite certain of their number. 



ZOOLOG-Y OE EERNAliTDO NO&OmiA. 


555 


Lokgicobnia. 

Acaythoderes Eidleyt, n. sp. 

Latus, depressiis, omnino albo-griseo-pubeaceus ; elyfciis pone 
medium macula lateral! inconspicua ornatis ; apice macro brevi 
histructo. 

Long. millim. 

Eorm and general appearance o£ A. jaspicea^ Germ., but a little 
more depressed and with the elytra rather more ohtnse at the 
apex. The colour is pale whitish grey, generally with some sandy- 
yellow shade on the base of the antennm, disk of the thorax, and 
on parts of the elytra. The front of the head is paler, with some 
conspicuous black punctures, especially between the eyes. The 
thorax has the usual median raised line and slight swelling on 
each side of the disk ; there is no black at the sides ; there is a 
line of very distinct black punctiii'es along the basal margin, and 
a similar (but less regular) line along the front margin, and there 
are some other punctures scattered over the surface. ' The elytra 
have the usual costa distinct,, slightly sinuous as in A. jaspidea^ 
On the shoulder a few small tubercles may be traced through the 
pubescence. Some examples have scarcely any trace of spots, 
hut most have a not very conspicuous pale fuscous spot behind 
the middle near the side, and behind this there are generally 
numerous black punctures wdiich are surrounded by a brown 
shade ; usually a short oblique brown line may be seen at the 
apex of the costa. Apical mucro shorter and less acute than in 
A.jaspidea, . Abdomen wdth a slight grey shade in the middle, 
and a line of black dots on -each side. Tibiso unicolorous, or with 
a very slight pale brown spot near the apex. Some examples 
have a slight obli(]ue brown spot on the disk, rather before the 
middle. 

[These Jlew into light in the evening, and were very plentiful. 
They made a loud squeaking noise when caught. — II. W. i^.] 

TiiYPANinitrs isoLATUS, n, sp, 

Beiise pallide griseo-pubescens ; thoraee guttis miiiutis iiun- 
niillis ornato ; elytris nigro-puuctatis. 

Long. 13-15 millim. 

Closely allied to 1\ dimidiat'm^ Th., but relatively a little nar- 
rower and quite differently coloured. The puheBcenee is very 

42 '» 
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pale grey, some parts being a trifle paler fclitiii otliers ; and there 
is a slight mixture oi: pale yell owisli-browa piibesccuco, espLHually 
on tlie elytra. On the iiudersidc tke piiboBcenco is more sandy 
yellow, leaving the middle of the sterna and abdomen dark. The 
thorax has tlio usual lino of large pimeturcs at the base; a very 
slight raised line behind the middle of the disk ; the lateral tooth 
small and acute. The elytra have the very sliglit-costa near the 
suture a little less raised at the base than in T. and 

the apical truncature of each elytron is not straight but lias the 
angles rounded. The black punctures are arsxiuged as iu T, 
'midiatm^ but extend to the apex. There is a small pale spot at 
the base dose to the sciitellum, and a scarcely noticeable brown 
spot near the suture a little way from the base. One example 
has a slight whitish mark on the suture just" before the middle, 
and a moderately broad whitish band near the apex, soniowiiat 
similar to the baud in T. dlmidiatm, but broader nearer the apex 
and less angular near the suture, where it is oidy carried uj) to a 
level with its origin on the margin. 

This species is, in many respects, intermediate between T. di^ 
miduitm and T. melancliolicuB, 

[These also came to light with the preceding, hut were rarer, 
only two being taken. — II- W. E-l 

P S E XT I) O T E I K n B X. 

SSCTMOTS, Sp. 

Two examples of a species resembling the Indian weranipe- 
UnuSy Mills., but a trifle smaller (1| miliim.) ; uniform brownish 
yellow, witli gxdden pubescence; punctuation of the elytra close, 
fine but distinct ; metastermun very strongly punctured, 


THYSANUEA and COiLEMBOLA. 

By TI. N. Eidlev, M.A., E.L.S. 

Lu?yx Saussttbii, Siimhert, Bed. et Map. Zool Sept. 1808, 
p. 851, pL ii. figs. 1-5. 

A single specimen of what I believe to be a young example oi; 
this little animal was obtained under a stone in the Sapate woods. 
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It corresponds closely to tlie figure given by liiimbert, excepting 
that it is only 10 niillim. in length instead of 22 millim., and 
that the antennse are as hispid as those of Z solifuga^ Halliday. 
Ill Humbert’s figure the antennse are quite glabrous, but as he 
does not mention this among the differences between his species 
and I. soJifitga, it is possibly an error of the draughtsman. The 
number of joints in the antennm is almost equal to that of 
I. Smissurii, and more than that of I, %olifii(ja\ but the animal 
is hut little larger than the type specimens of J- solifiiga in the 
British Museum. Another point of difference, though very 
slight, is in the forceps. In both the above quoted species there 
is a secondary tooth on the inner edge of each chela, besides 
several smaller rounded papillee ; now in the specimen from 
Eernando Horonha this secondary tooth is nearer the apex 
of the chela than is either of the others. 

Bistrihiition, The distribution of the whole genus is very little 
known at present, as sqiecimens are -not often collected. I, soli- 
Aiga occurs in South Europe, Algeria, and Madeira (the var. 
IVollasfoni) , I. Saussiirii was obtained in Mexico at Orizaba. 
Species are also recorded, but not described, from the United 
States and Calcutta. 

Dr. Grassi, in p. 1 of “Progenitori degli Insetti e dei Miria- 
podiV’ gives I. Saussurii as from Brazil ; but does not say whether 
he has seen Brazilian specimens ; and in his list of species mentions 
it merely from Mexico, evidently using “Brasili” as a synonym 
for Mexico. It is moi'e than probable that, if songlit fox', it will 
be found to occur also on the mainland of Brazil. 

Lepisma Leai, n. sp. 

Tlsough it w'as to be expected that honse-in habiting LepismaB 
■would occur here, I sought for them in vain until just as we were 
leaving, when a single large Legtlsma^ perhaps distiirbod by the 
packing-operations, appeared. The specimen was So'mewha,t 
damaged in capturing it j but as it seems to be undescribed, and 
is a very curious animal, I describe it as it is. 

Corpus 19 millim. longum (setis exclusis), griseiiin. Capufc 
parvum, subrotuiidatum, AuteniUB filiforines (fract®). Ocuii 
minimi, nigri, pojie basin antennarum positi. Protliorax 3 mm. 
longiis, margiue superiore recto, iuferiore excavato, inargiinbus 
lateralibus productis ; mesothorax et metathorax similes sed 
hreviores. Pedes coxis valde crassis, brevibus, oblougo-ovalibus, 
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sulrtiis dualius setis loiigis^ artieulis seciuKiis longioribus miilto 
tenuioribus piibeseentibus, supra spina erassa armatis ; tertiis 
tennioribuSj aiquiloiigis, subtiis sctifcris ; tarsis inulto brcTinribiis 
setiferis, uneis parvis duobns tcrmiiialis. Inter coxaa tres 
sqiiainoej ovales, obtusai, qnam coxas ininores. Abdominis 
segmeiita snbirqualia, glabra. Segmentiim ultinnim breve. In 
medio peiiiiltiini segmenti appendices du^B breves, complanat^o, 
aeiitin ; post eas dua) lateralos, breyes, teretes, hispid®, tunc 
dine long® inulto longiores et tenues hispid®, tunc du® long® 
graciles liispidiB, et iu medio appendix longissima iinica, crassior, 
setosa, articnlata, et amiulata* 

The abdomen was filled with some bright green substance, 
wliicdi was emitted from the mouth when touched — apparently 
green paint nibbled ofl; tbe shutters. 

The most nearly allied species to this which I have seen was 
obtained in Socotra, and is now in the British Muscinn. Tiie 
breadth of the thorax is greater than in Z. saccliarina^ but the 
head is not concealed as in some species. 

Lepisma cobticola, n. sp. 

Parva, .1 cm. longa, angusta, metallica pluinbea, dorso arcuato 
nee complanato. Caput parvum, rotundatum ; oculi ad basin an- 
temiarLim, rubri Anteun® graciles, annulata?, hispid®; articulus 
basalis maxiiniis, reliqiii breves, plurimi, crassiusculi. Palpi 
maxiilares 5-articiilati, artieulis breviiisculis. Palpi labial os 
breves, clavati ; articuius basalis brevis sectus, sccundiis longior, 
tertius brevissimus conieus, quartiis rotuiidatus brevis. Thorax 
angiistiis, quam abdomen vix latior. Prothorax quain meso- 
thorax longioi^ meiatliorax brevier, margiiiibus omnium ciliis 
rigidis munitis. Pedes longiusciili, hispidi; coxa^ breves, lat® 
nec crassiB; secimdo paullo angustior ct brovior ; tarsi longius- 
cidi, triungoiculati ; squama inter coxas prothonicls ovata acuta 
magua, alter® ininores. Abdomen brevitiseuluin • appendices 
segmenti ulfimi graciles, liispida% breviu^ciilaT, subiequalcs. 

In rotten wood and under stones in the Sapate and tlic base 
of the Peak. It also occurred on the mainland at Pernambuco 
in similar localities. 

Tbe chief peculiarity of this Le^uma is its very rounded back, 
resembling that of a Macliills rather than that of a typical 
Le^isma. It is a small active species occurring singly, of a dark 
leadeu-grey colour. The scales resemble those of Z. mcclmrina 
ill outline^ but are more notched at the upper edge, and seem 
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also to luiye more mimerous ridges. The thorax is not much 
broader than the abdomen, and the margin does not extend much 
beyond tlie feet. 

Machilis, sp. 

A single specimen of a rery small brown Machilis was taken 
under a stone at the base of the Peak ; but, by an accident, the 
Bpeciineii was destroyed, and wc met with no others. 

Seiua mtjsarum, n. sp. 

Miiiuta, gregaria, in vita metallica, 1 mm. longa. Caput rotun- 
datnm, hispidum ; oculi in inaculis nigris fascia obsciira sa^pe 
coiincetenle. Aiiteniim brcwinsculaB, Tiolacea’i, hispidm ; articulo 
basal i breviswimo, secnndo et tertio submquali basali duplo long!- 
orihiis ; articulo quarto triiineiali, iongissimo. Gollmn distiiie- 
tum. Segmentiim secundum corporis (protliorax) latum, mar- 
ginilvus rotimdatum ; tertiuin brevius, quartum niulto brevius, 
qiiintuin longius, sextum quiuto submqiiale, septiniiim sexto triple 
longius, termiualia brevia. Corpus in speciem ferine glabrum, 
insquamosiiin, daveseens, segmentorum basibus ct niargiiiibus 
caeruleo-purpureis. Pedes hispidi, primi brevinsculi, secimdi 
longiores, tertii longissimi, graciles. 

Very abiiiidaut between the wot bases of the petioles of the 
bananas, at the base of the Peak. 

It is very nearly allied to 8. Liibb., wliicli w^as de- 

scribed from s 2 )eciinens found in a liot-honsd in England, and pro- 
bably introduced with tropical plants. It differs in tlie absence 
of hairs round the neck and on the body, longer hind legs, and 
also in coloration. The spring resembles that of 8. Biiskii, and 
is rather hispid. The neck is very distinct. These small Col- 
lembola luive been much neglected by collectors, and it is most 
prohabie that tlris species wms introduced in the bananas. 


ECHIl'ODEEMATA^. 

There wt re not many species of Echinoderms found on the 
island, but the following were obtained:— 

ClUAUlS TJUBUnOIDES, L(ml\ 

Very plentiful on the north side of the island in coral-reef 
pools, near Sambaqiiiehaba and Morro do Chapeo. 

Tiic species were determined for me by Prof. leirrey Pell. 
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Biaeema., SAXATTXE, L. 

Two specimens from pools at Morro do Cliapeo. 

Teipneijstes esoulentus, Leske. 

Yexj plentiful in roclc-pools in Sponge Bay, sometimes almost 
dlling a small pool. 

OpHITJEA CIKEEEA, M. ^ Tr. 

Common under stones, nortli side. 

OpHIAOjIKTHA sp. 

A very small specimen with the preceding. 

Opiiiocoma pxjmila, Liith. 

Young specimens. 

Opiiiocoma echikata, Ag . 

A single specimen from Portugnese Bay. Quite imkuown to 
our guide, so it is probably rare here. 


OLIG-OCE JSTA. 

By "W. Blaxeand Bekjiam, B.Sc. 

On Pebriiary 2, 1889, I received a tube of small worms, winch 
had been eolleeted by Mr. H. N. Bidley in the island of Per- 
naudo Koronba, with the request that I -would identify them. 
I gladly undertook to do so, and obtained permission to open 
the -^vorras, if necessary ; for it is now admitted that in most 
cases it is almost impossible to pronounce with certainty on the 
genus of an Earthwmrm from external characters alone; and 
allhoiigh ill some cases external characters may point to some 
particular genus, yet it is not always safe to rest content with 
such an indication, and we must examine the internal anat,omy 
in order to be sure of the point. 

The tube wiiich I received contained six sniall, ill -preserved 
worms, one of which was a Polychaite, which I did not further 
examine. Of the remaining five, the first (wliich I will call A) 
was of rather an earthy-brown colour and measured 4 indies 
ill length ; the second and third were similar in colour and 
general appearance, but were only about 2 inches long; tlie 
fourth (B) was of a much darker tint, and was reddish browm in 
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colour, somewhat like that of Jjumhricus terrestris ; it measured 
5 1 inches ; the fifth turned out to be merely the anterior portion 
of a similar specimen. 

The Worm A, — The first feature which struck me was the 
quincuncial arrangement of the setae in the posterior region of the 
body ; anteriorly the setse are in couples. 

The hodj-wall, being somewhat transparent, allowed me to 
distinguish through it paired light-coloured bodies, or “pyriform 
sacs,” lying in the ventral region posteriorly. The most 
anterior somite of the body is very elongate, and ear '=es the 
mouth terminally, the prostomium being absent. These features 
recalled the genus Urocliceta of Perrier; but somewhat similar 
characters are found in other Earthworms : thus the pyriform 
sacs have been described by myself in Urolemis ; and the scat- 
tered condition of the setae, though not identical with the arrange- 
ment noticed, closely resembled, and might easily be confounded 
with, what obtains in Machceta (Benham). 

Turning then to the clitellum, I found it to cover the somites 
XIV. to XXII. or XXIII. ; it is not complete on the ventral surface ; 
and both anteriorly and posterioidy is, as is often the case, 
more feebly developed. One peculiar feature, however^ about 
the clitellum, which therefore recalled Urochmta, is the fact 
that the intersegmental grooves are deep), and noticeable ; the 
glandular structure not being continuous from somite to somite, 
as is the case in most other Earthworms. 

I could see no pores, or external apertures, of the genital ducts 
or nephridia ; I therefore opiened the worm, in the ordinary way, 
by a median dorsal incision, in order to satisfy my suspicion as 
to its belonging to the genus Urochceta, 

The sepjta are thin, with tlie excep:)tion of four situated anteriorly, 
which are greatly thickened, namely those forming the posterior 
wall of somites Tm.,andx, (the sep)tuin between ix. and x. 

is absent). {Such thickened muscular septa are not unusual in 
Earthworms ; but whether their position is constant in a given 
sp:)ecies is by no means ‘certain. Perrier has not help)ed us to 
settle the matter, since in his figure be rep)rosents only four such 
septa, whereas in the text he sp)eaks of five of them. However, 
Beddard t, hi a species of tliis genus from Australia, describes four, 
having the same position as in the worm under consideration. 

^ Quart. Journ. Micr. Sci. vol. ssvii, 
t Proc. Roy. Soc. Edinb. xiv. 1887, p. 160. 
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The alimentary tract, the yascular system, the iiephriclia, all 
exhibit the characters peculiar to or pn.‘seiit in Urochceki. 

There is hut a single pair of seminal reservoirs, which have a 
greater extent than in U. coretlinira (F, Mill lor ; for in tlio 
present specimen that lying oii the loft side passes through eight 
‘somites, that of the right side ]3asses through twelve somitos, 
commencing in somite xii., where arc situated also the ciliated 
rosettes. 

I was imahle to trace the sperm-ducts ; I could find no ovary ; 
I did not look for testes, as this wmiild have necessitated some 
damage to the worm, wdiich I was anxious to injure UvS littl (3 as 
possible- 

There are tliree pairs of spennatheem ; eacli is a very elongate, 
ihin-wallcd sac, enlarged distally, and lying respectively in somites 
Tii., TUT., IX. The chief difference between the two species of 
Tlroclmta that have I’eceived iiame>s lies in the different position 
of the spermathecau In TI, coretlirtira they lie in • somitos 
Till., IX., Xa ; in V, iluhla (Horst) they are found in somites 
Ti., Til., Tin.; in Beddard’s specimen from Australia they 
haTC the same position as in the px^esent. specimen. 

Such is a brief sketch of the anatomy of the worm A, from 
Ternando INoronha; it is sufficient, however, to identify it as 
belonging to the genus Uroclueta ; but as to the species— r 
whether it belongs to any of those already described or 
requires a new name — I feel rather diificlont of expressing an 
opinion. In most points it agrees closely with ZL coreihrum ; 
but ill the position of the gizzard (in somite vi. instead of vu.), 
in the position o£ the spermathec^e, and in the fact that the seta) 
arc not bifid, the two forms differ. On this last point I tliink no 
great stress can , be laid, as Boddard recognizes no billdity in 
Ilia Australian speciiiieii ; and I agree with him so far as the 
present specimen is concerned, which differs also from Horst’s 
species, Z7. dulia^ in the position of the spennathecic ; in 
fact, with regard to these organs, the present and Eeddard’s 
specimen are intermediate between '* Horst’s and Borrierhs 
species. But are ive justified in establishing a now species on 
such slender grounds, and from an examination of a single sp(3ci- 
inen? I tliink not, and prefer to leave the specimen uiiinmod, 
and to regard it as belonging to Perrier’s species, of which it 
may be a variety ; for we are at present ignorant as to how far 
^ See Perrier, Arch. d. Zool. exper. ot gdn. iii. 1674. 
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variation may occur in Earthworms ; since with the exception of 
Becldard’s paper on iPeHonyx (Journ. Linn. Soc., Zool. 18S0, 
p. 308), know absolutely nothing of the subject, and the 
present specimen forms a step between TJ. coretlirura and 
£7. duMa. 

The two small worms resemble the specimen A in colour and 
in external characters ; the clitellurn is, however, undeveloped, 
so that they are pirobably young specimens of the same ivor'm. 

The worm B is longer than A, and of a somewhat diflerent 
colour, being of a rather more reddish or viidet-brown tint. 

The body-wall is transparent, and sljowed white pyrifoimi sacs 
tlirough it much more distinctly than is the case with A. 

The worm is, however, so soft that no setm protrude, and I 
was unable to satisfy myself as to their exact arrangement 
posteriorly; anteriorly they are paired; posteriorly they are 
scattered, hut whether regularly or not i cannot he positive. 

The clitellurn occupies somites xiv. to xxix., and is thus 
rather more extensive than in A ; but the w'orm is so soft that 
it is difficult to count with accuracy the somites, as some of 
the rings may be merely annuli. Thus far, then, we have no 
indication as to its genus ; but on opening it, the arrangement of 
the septa, seminal reservoirs, and spermathecas are seen to agree 
with what is found in A. 

This second woxm is therefore UrocJicsfaj and doubtless the 
same species as the preceding. 

It will be seen that I have made no morphological studies of 
these worms, nor sought to do more than identify them. Indoecl, 
they were too badly preserved to be of any use Iristologically, 
and I slioidd not have felt justified in sectiohizing them even if 
they had been in good condition. 

The lact that these worms belong to the genus Urocluefa^ 
which has been already described from Brazil and some of tlic 
neighbouring islands, lends considerable support to Mr. Eidiey^s 
supposition that they have been imported from the mainland in 
the mould in which cultivated plants were brought to the island. 
In conclusion I must express luy best thanks to Mr. Itidiey 
for allowing me to examine and identify them. 
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POUIEEHA. 

By II. J. Gaetet?, B.E.S. 

ec im a is. 

These were all too much heach-wom for s])ccifLC distinclioii. 
The Nos« correspond with those on the Specimeris. 

1. PoLATHEasKSj Diwhassaing et MichJ^ 

2. IIlECINIA. 

3. Chalina.^ — S picules fine, slender, acerate. 

4. ITiacrNiA. — Eiiie structure. 

5. Eusponcua (“ best Turkey Sponge ” of commeree). 

6. Eusponoia. — B earing Folytrema miniaceum. 

7. IIiiiciNTA. — Skeletal structure partially filled witli the 
filameiits of B2:)onyiop]ia{ja communis. 

Wet Specimens* 

J^fost of these are too fragmentary for specific disiinction, 
although possessing the natural characters whicl) they pre- 
sented wlieii taken from their habitat. 

8. PoLYTiiERSES. — Two coarsG pieces alone ; the rest on pieces 
of a fine Mire mi a. 

9. Euspong-ia (“best Turkey Sponge” of eoimncrce”). — Tlirec 
or four discoloured pieces. 

10. CUONDEILLA NXICUXiA, Silt. 

11. Geodia.— ? G. Tumulosa, 2^Ic. — Siliceous halls sjilionVal, 
Zone -spicule triiid; arms sim]dc, undivided, (.extending ninvards, 
outw'urds, and lastly liorizoutaily. Bearing .Foli/lmmu, 

. 12, Chondropsis abekifeua, Cart. (Ann. & Alag. Hai-. 
Hist. 1886, vol. Avii. p. 122). — Acuate spicules, soinetiines blunt 
at each end. 

It should be remembered that Polyitcrm'' is a Ilercmiam 'which the 
soft pai'ts liave been replaced by a structure composed of tbe iilaments ol’ 
Bpongio'jjJiaya communis, Cart., which is ofc* world-wide occurrence, but of wliicli 
the nature is still iinlinowii. 
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13. ChxVlina? species. — Dark, dirty; fragments still bearing 
traces of their natural red-purple colour. Extending hori- 
zontally; throwing up thick ridges; scattered orer with short, 
erect, tubular vents of different lengths. Eibre tough, charged 
abundantly with comparatively large, acerate spicules. Several 
pieces, some accompanied by a portion of Chondrojpsis arenifera, 

14. Euspongta (“hue Turkey sponge ” of commerce), — 
Typically good, but small specimen; presenting the charac- 
teristic, crinkled surface. Colour black above, light sponge- 
yellow below. Bearing JBolytremcf.. 

15. Cnoj^nuTLLA ivucula, Sdt . — Typically good specimen, 
growing over sand-detritus mixed with Idolytrema. 

16. CnoiSTDitiLLA PUXLLODES, Bdt. — Antilles. Spicules of two 
kinds, viz., pin-like skeletal, and spinispirular ilesh-spiciile. 
Closely allied in this respect to Spira^trella cimotatris^ Sdt, 
Colour grey or violet. Consistence gelatinous, firm. Three 
typically good specimens growing over sand-detritus mixed with 
Idolytrema covered with white Melohesia, 

17. Choxduopsis abenifE'RA. — B lack on the surface from a 
layer o£ brown pigmental cells. Growing over a black Stelletta 
(? species), also bearing cortical layer of dark brown-black 
pigmental cells mi^ed with small stellates. Zone-spicule trifid. 
Arms simple, straight, extended upwards and outwards. — ^Eour 
large pieces. 

18. CnoHDRiLLA KUCULA, Sdt. — Small, but typically good 
specimen. 

10. SiKASCiDiA. — Common form. Globular, radiated cal- 
careous spicule. Colour purple- white. Two pieces. 

20. Cjialma ? species. — Same as No. 13. One luece bearing 
a bit' of Ilireinia, 

21. Euspokgta (“ best Turkey sponge ” of commerce). — Three 
small pieces. 

22. ? AiiCYomiJM or Hxbuoid ZooPiiTTE. — Digitate, reptant; 
colour yellowish ; consistence soft. 

23« Actinia ? sp, — Now leadrcolour. 
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24. ALCYOisriiJM,— •Congregated, short, coluinuar iiKlivldiial^ ; 
constricted circularly throughout the coliiinii. 

25. EusroNqiA (“Honeyconih spouge” of com lacrco).— Coarse 
cavernous structure. 

25. Euspongia. — D itto. 

27. Grh:ontA, same as No. 11. — Eraguieiits of skin and body- 
SLihstance only. 

28. Do 3 S'Aa}iA TjYEGIJeium. — ^F oiir specimens j .the largest | in. 
in diameter. 

29. Poeytheeses, with skeletal structure of Hiroima j)ro- 
trudiiig. 

30. Euspojygia (“ Honeycomb sponge ” of commerce). — 
Coarse cavernous structure. 

31. Bebeeites massa, Sdf, — Spicnlc of one form only, simply 
pin-like, with subglobular liead. Eight {'ragments. Surface 
^YartJ. Colour yellowish. 

32. Aximlla ?S 2 )ecies. — Form of specimen globular, about 
an inch in diameter, composed of radiating, erect, tough iibre, 
charged throughout with projecting tufts of simply acuaie 
curved spicules ; of one form only. 

38. Tethya ceahiuae. — T wo small, disco ioured, black 
inents. 

34. CnoTOEOPSis AUEiiriFEEA. — Specimen triangular, elongate ; 
4 inches long. Bearing ’Polytrema and M(dohima> 

35. Euspoxgia (‘^Honeycomb sponge” of (ioinmcrce).— 
Coarse, caverjious structure. Three pieces. Colour black iibovc, 
light spajiige-yelluw below. 

36. CnoisrnROPSis aeekieeea. — G ood, but small typical spcici- 
men. 

37. PHymekiactdoh sa-novi^x, BLSimll insigniiicant 
specimen. Spicule of one from only, viss. pin-like and slightly 
curved. Colour now yellowish. 

38. ■ Letjcoria saccxjlata, n. sp, (CalcispongcO.—Fonn of 
specimen sacculated, consisting of four or more inflations 
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projecting from a common caritj. Colour white. Entire spech 
men about ail inch long, and | of an inch in diameter (1 X |x | 
iuch) ; broken out on one side, if not tlie point of attachment. 
The uppermost or princi]3al division ending in a peristomatous 
mouth, which can only be seen with a microscope, hence to the 
uiiaBsisted eye loots naked in. in diameter.. The same 
on the summit of each inflation, hut reduced to the size of a pin’s 
head. Hiirface of the body smooth, composed of iutercrossing 
arms of qiiadriradiate spicules between which are the pores. 
Vents as just described, leading iisto a general eloacal cavity 
correspouding in its inflations with those of the body. Surface 
of the cloaca scattered over with holes of very diflereiit sizes, 
very irregularly situated in a layer of minute qua dri radiates 
whose fourth arm is much ‘smaller than the rest, curved towards 
the oral orifice and projecting plentifully above the surface of 
the cloaca. The spicules of three kinds, viz. 3“radiate, T- 
radiate, and linear cylindrical acerate. 

Wall . of the body about y^r in. in diameter, composed of 
three layers of spicules, viz. : — 1, coushstii g of comparatively large 
qiiadriradiate s whose shaft projects inwards and whose other 
three arms arc spread out horizontally over the surface; arin 
about yh by in. in its greatest diameters; 2 (the middle 
substance of the wall), consisting of 3- and 4-radiates mixed 
irregularly, whose arms are about the same size as that of the 
qiiadriradiates of the first or external layer; 3, or internal 
layer, forming the surface of the- cloaca, and consisting of mmute 
or infinitely smaller qiiadriradiates, whose shafts are directed 
outwards ; the other tivo arms horizontal, and the fourth, or 
spine” as it has been called, which is much the smallest, pro- 
jecting above tlio surface in the way mentioned. Peristome con- 
sisting of ])alisadi:ng spicules about y,Vu ^^mg, very iirie and 
straight with abruptly pointed ends, crossed and kept in position 
by the spreading arms of the quadriradiates of tlie third, or cloaca!, 
layer, here much enlarged. 'Wall permeated by branched (aauals, 
which commencing on the pores on the surface end in the tiolcs or 
apertures on that of the cloaca. 

Log, Islaiid of Ecmaudo ]N"oronha. 

39. G-eodia. — Eragmeiits of skin and body-substance. Same 
as bTo. 11, &c. 
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Biimmmif of Speeimejis, arranged according to the AatJior\^ 
Glcmification (Ann. Mag. N. H. 1875, voL xvi. p, 13). 

Order I. Caekosa. 

Family Ghmmxnia. 

Chokdjhlla khchla, Sdt. 10, 15, 18. 

CiLOKDRILLA PUYLLOBES, Sdt, 16. 

Order II. 0 e e a t i k a. 

170110. 

Order III. P s a m m o k e m a t a. 

Eitspokg-ia (‘^fiiio Turkey sponge'’ of commerce). 5, 6,9, 
14, 21. 

Exjspongia (“Honeycomb sponge” of commerce). 25, 26, 
30, 35. 

Htbcihia. 2, 4, 7. 

POLYTHEBSES. 1, 8, 29. 

Orderly. Eh aphidokemata. 

Ohalika. 3, 13, 20. 

Order V. E c hiko kem at a. ' 

Axike'lla. 32. 


OrderYI, Holoeiiaphibot a. 

IISTMBKIAOIDOK SAKOHIKEA, Bk. 37. ' 
SUBERITES MASSA, Bdt, 31. 

DoKATIA LXJSrCUEIHAI. 28. 

Chokbbopsis aeekipeea, Cart. 12, 17, 34, 36. 
Geobia, 11, 27, 39. 

Tethxa ceaxium. 33. 

Order YTI. Hexactikebliba. 

Hone. 

■ Order YIII. Cabo ARE A, 
Lbucokia baocubata, n. sp. 38. 
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Bcmarlcs. 

Of the preBGiit collection, it may be stated that the facies is 
West-Iiidian, Glioudrllla pliyllodes, Sdt., lias as yet only been 
chronicled by that author, and that, too, from the Antilles 
(Gruiidziige Spong.-F. atlantisch. Grebietes, p. 26). “ Pohj- 

iiJtorses ” was the name given by Pnehassaing and Michelotti 
to this transformed, sponge-like body which they dredged in the 
Caribbean Sea, and whose constituent parts have been above 
noticed. Both soids of the Officinal Sponge, viz. the “Best 
Turkey ” and the ‘‘ Honeycomb ” of Commerce, are plentiful, as 
they are in the "West Indies generally. The Calcispoiige, 
Leuconia sacculata, is a new species. 


MADEEPOEARIA. 

By Prof. P. Martin Buncak, M.B. (Lond.), P.E.S., &c. 

Section MADBEPOEAEIA APOEOSA. 

Family A s t e iE i b je, Ud. 4' -Si 

Subfamily AsTBiEiB.33 eeptantes. 

Asteakgja solitaeia, Lemeti}% sp., Verrill, BidL Oomj}. 
ZooL No. 3; Poiirtales, 1871, III. Oat. 3J:us. Coni]). ZooL p. 79. 

A specimen much covered with Hullipores. The eorallites 
smaller than the Florida types, aud the so-called ^^pali” not 
united before the second and third cycles of septa. The form is 
allied to Astranyia I)ancc and to A. Miclielmi. It may be con- 
sidered as a small variety of the Floridan species. 

Subfamily AsTEiEinjE; CiESinrosj}. 

Muss A, sp. — A worn specimen of a species. 

Subfamily AsrinEimE AGGLOMEEAm' PlSS£iUVRANTE>S. 

Favia ookpehta, Verrill, 1SG7, 2ram* Connect. Acad. voL i., 
in Ilartfa Collection of Corah from the Ahrolhm Meef BraAh 
p. 355 (1S68). 

This species is reuiarkuhle for its elongated caliees due to 
fissiparity, nnd for their closeness. Often a ridge separates the 

JJNNT. JOUEN.— ZOOIitHJV, VOL. XX.' 43 
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iK%lil)oiiriiig calicos, 2 ustoacl of Boiiic vewtigc of iiitertipiice and 
cOHtn]. 

Ves’i'ill aiid .'Pourtales noticed the alliance of tlie species with, 
t’lic genera Gomashyea and Mxmndrina, In a Hunill speciineu, 
the- (TOiiiasfcroid appetrranee ib Btrikiag, and the eo^ta' hotA\'eoii 
the cjilices arc only visible at one spot. There are Bovcriil rolled 
s])0ciinens3 and, as Pourtales remarked, they resemble Goni- 
astroids very much. 

'.Favia akanas, Lamarek^ sp, 

, The speciniens have the usual well -developed coluiiielliis tlie 
costjc arc very visible in one, and the fourth cycle of septa is 
incomplete. 

Fa VIA DEFORMATA, Hd. (j* IT,, Ilkt. Mat. dcs Condi voh ih 
p* 48-.4. 

A somewhat worn and broken coral, very Coeloriau in appear- 
ance, and with large calices, some long and serial in appearance, 
but really the result of iissiparity, appears to he a specimen of 
this form, the habitat of which has hitherto been unknown. The 
walls are close, but in many places their former separation can 
be shown. It is a very erratic species, and better specimeuB are 
required. 

A very worn specimen of the same species wiis 2ilso obtained. 
These two specimens came from liat Island. They wore 
washed up on the south-east corner with a number of Sponges. 

Section AlADREPOBAEIA EUKGIBA. 

Family P l e s i o E ir K a i n iE, Dunoan. 

Bovisiou of the Genera of Aladreporaria, Jourii. Linn. Sue. toI. xviii. LSS*!, p, 155, 
SinEEASTR.EA SIDEKEA, EUh if fSohltd., sp. 

This specimen, Jind indeed all the rolled ones besides, have smaller 
ciilices than the Caribheiin type, but that is the only di«tinci;ioii. 
They greatly resemble Bidercrntrcea stellaia, Yerriil, froju the 
Ahrolhos Peef. 

Hemarks, 

‘This little Coral fauna has the Abroihos lieef homotaxiS; iwid 
the species are fairly intermediate between those of the same 
genera of that reef and of the Caribbean Sea, 
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AcauLluirus ohirm'gus, Dl., >iSy. 
Acantliliis Yiilgaria, Bis 60 , 44r). 
Acaiitliocleres, 548. 

jaspiclea, Gcrwi., 54D, 555. 

RicUeyi, Watcrlt.^ 555. 

AccintJiopus, de Haau, 513- 
Acari Ibund in Great llritain, On some 
unrecorded Parasitic, by A. D. 
Michael, 400. 

Acartia, 149. 

deniicornis, Bmdy, 140. 
lasa, Dana, 149. 

Acarus, *286, 287,288, 292, 295, 200. 

doinesticus, de Geer, 287. 

Acetes iudiciis, M.-Kdte., 112. 

Acbarana plitcopteralis, Gum., 531, 
54(1. 

Achelous Wliitei, A. M.-Ediv., llo. 
Achefa cmludUs, Fabr., 53fS. 

Acidalia Fara, Mrb,, 531, 544. 

retractaria, 545. 

Acnuca, 503. 

noroulieusis, Smith, 405, 503. 
subnigosa, d'Orhifjny == Lottia 
onychina, GonkI, 495. 
Acoiitiophorusangulatus, Thoi/ws., 153, 
155, 15(1. 
sciitatus, 154. 

Aetwa, de Haan, 511. 

acanthn, MrEdm., 511. 
areolatii, var., Dana, 109. 
E)up})(41ii, Kratm, lOO. 
spongiosa, Dana, 109. 

Actinia, sp., 505. 

AcUnopora regulariH, d/Ork, 280. 
Actum nuB seiifer, de Haan, 110. 
Aculcata, 531. 

Adanisia palliata, 45. 
iEgotlicles, 38s, 351. 

Novfc-lXoliandiie, 340. 
iEolosoiua, ftuotc, 9i), 

^Eiiidea, IJaly, 27. 

facialis, Bahj, 57. 

..Estlietus, 548, 552. 

tubcrciilakis, Waterh., 552. 

Aetea recta, Bine km, 504. 

Aglaoplienia tubulitera, Hincks, 460. 


Agomis catapkructus, Linn., 440. 

Aiiios of Japan, half-breeds not per- 
manent (Giilick), 268. 

Aleedo, 337. 

Alcyonella, 61, 02. 

Alcyonium, 565, 566. 

digitatuin, 44, known as dead 
man’s fingers, 44. 

Alplieida}, 112. 

Aipheus, Fahr., 506, 518, 522, 523. 
coniatularum, Ham., 112. 
Edwardsii, Aitd., 112, 506, 518, 
519. 

liderockelis, 8ay, 518. 
minor, Say, .518. 
iHimimf Say, 518. 

minus, var. neptunus, Dana, 112. 
obeso-maniia, Dana, 520. 
panamensis, Kini/sky, 519, 520. 
Fidleyi, Boeock, olS" 
rostratipes, Bovock, 522. 

Alsinu strum, 82. 

AuiiUliia bra.siliensis, BaHc, 504. 
Amaihilla homari, Ikdn\, 456. 
Amathinaiinbricata, G. B. Soivcrb., 398, 
400. 

tricamuita, 398. 

Amblypygus, 55. 

Ampoliuai, 301. 

Ampelis cedroruiu, morphology of 
(iSUuleldt), 306-318. 

Ampelis, 306, 307-318, 352, 354, 355, 
387, 

codrorum, 305-309, 314, 315, 352, 
382, 387, 392, 393. 
gniTulus, 301, 305. 

Ampelisca. luacrocephala, LdtJ., 456. 

tenuicornis, A////., 456. 
Aiujdikkmai eordiformis, Beeve, 498. 
Jayanutn, 0. B. Adams, 498. 
lenticular is, Sowerb., 498. 
urhiaidata. Say, 498. 
radmta, Say, 498. 
mtmdata, Sowerb., 498, 
suhtriincahi, Sowerb., 498. 
Ainphipoda, 46, 47, 113, 465. 
Amphisbmna, 474, 475, 476, 481. 

43 * 
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AiLiph!sbj.cui, aut illensirt, H. i|- h., iS-b 
cieca, 0. A /?., 481, 482. 

(ev\(', strata., (hp(\^ iiwt illcusis, It A 
482. ■ 

Ridleyi, lUrnl, 481 , 482. 
vormloularis, D. vj* />*., finotc, 481. 
Ampluui'a., 44, 47. 

Oliiajoi, Forhcfi, 44, 458, 470. 
filiformis, 0. F, MiilL, 44, 458, 
470. 

AuacUaris, 82. 

Anapagurus lavis, 'riio,iip,'<., 454, 400. 
Auatoniieal notes upon the Nestling 
Trocliilus (Shufeldt), 385. 

Anatomy oi' Autrosto?Wf.i> a^jart from 
tile Skeleton, Observ’rJaons on tbc 
(Comparisons with Chordelks) (Dr. 
R. W. ShviFeiat), 343-352. 

of certain Caprirnulgi (Shiifeldt), 

338-352. 

of the North- American lliriiii- 

cUniche (Dr. B. W. Slmfeldb), 352- 
36"). 

of tlie Pelvic Limb in Antros- 

tomm and Chordeiks (Shuieldt), 346. 

of the Perigiiatluc Grirdle and 

of other parts of the Test of Dis- 
coidea cylindrica, Lamk., sp., On 
the, by Prof. P. M. Duncan, and W. 
Percy Sladen, 4S, 

Andrenichc, 531. 

Anisolabis Antoni, Bokni, 530, 532. 

jancirensis, Didmi, 530, 532. 
Anomia ephippium, Linn., 450, 467. 

patellifonuis, Linn., 450, 467. 
Anomia dispartitn, Walk., 531, 544. 

A no m lira, 111. 

Anonyx denticulata, 46. 

Auous, 480. 

melanogeiu s, Graf/, 470. Viuva 
preia, native name uf, 470. 

Anser camilescens, 138. 
canadensis, 137, 138. 
hutchinsi, ftnote, 137. 
hyporboveus, 138. 
leucopareia, ftnote, 137. 
occipitalis, ftnote, 137. 

Antedon rosaoea, Linrk, 45, 458. 
Antemiiilaria. rainosa, Lanik,, 460. 
AiitliopMia, 531. 

iimiiiiucineia, JValk., 531, 544. 
Anfimrda r/ein/natalk, Iliibn., 544. 
Antroslominai, 384, 

Aiitrostomns and Chordoiles, On the. 
Ptervlograpiiical tracts of (Dr. B. 
W, SUufeldi), 330-343. 

Antrostomus, 339-352, 384. 
oarolineiisis, 383, 384. 
vociferus, 302, 339, 340, 342, 384, 
393. 


Antrostomus apart from the Skeleton, 
Observations on the Aiudoniy of 
(OomparisouK witli Chordcller) (Dr. 
B. W. Shulbldt), 343--352. 

Ants, Bees, and Wa,aps, Obsorvatlons 
on, by Sir dolin Lubbock, 118, 
collecting lioney-dcnv from Ylplii- 
des. 121. 

On the Oolour-sense of (Sir J. 

Lubbock), 122. * 

mimicry among, 121. 
and seeds of Melampyrum pra- 
tonse (Lubbock), 133. 

Aphides, ants collecting boney-dow 
from (Lubbock), 121. 

A])hrodita aculeata, Liim., 45, 458, 
469. 

Aplysia, sp., 497. 

Apogon iinberbis, Limi., 483. 

Aporrkais pes-pelecaiii, Linn,, 46, 448 » 

Arachnids, 438. 

Area Adamsi, SImttlew,, 499. 

imbricata, Bruguihre, 409, 503. 
lactoa, Linn., 499. 
solida, Suwerh., 499. 

(Acar) Adamsii, Shuttkw., 499, 
503. 

Areania pulcherrima, Jlami, 111. 

11-spinosa, Adams cf White A. 
pulcherrima, Hasw., 111. 
Arcturus iongicornis, Sowerh., 46, 456, 

469. 

Argentina .spliyrama, Linn., 448. 
Artotrogida*, 147, 153. 

Artobrogus Noriuani, Bradf^ A Foherts, 
154. 

Arvicola agrestis (field -vole), Alyocopfces 
tenax, and Gouiomerus museiilinus, 
Mich., jairasitie on, 403, 406. 

Ascidia inenliila, 0. F. MML, 448, 
46(>. 

.scabrn, 0. P\ MlW,, 148, 466. 
virglnca, 0, F. MillL, 418, 
466. 

Astacidea, 516. 

Asiarte compressa, d/ow/., 450, 4(}7. 
elliptiea, Brown, -150, 4(»7. 
sulcala, Bail, 450, 467. 

Asterias rubens, Linn., 458, 470. 

violacca, 0. F. .Muli,, 458, 4-70. 
Astrmidm, Fd. Sf IL, 569, 

agglomcnitie fissi])a rallies, 569. 
ca'spitosae, 569. 
reptantcH, 509. 

Astrangia Dame, 569. 

Michelini, 569. 
solitaria, Lemciir, 569. 

Astropeeten irregularis, 45, 

Atmnius, ap., 549. 
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Atenieles, 119, 120. 

emarginatus, 119. 

Atergaijis lloriclus, Bimph, 109. 

iutegerrimiis, Lamk,, 109. 
Aiilacophora, Chem\, 1, 2, 27, 156, 163, 
175, 178. 

abdoixiinalis, Fahr., 2, 13, 14, 17. 
albicoriiis, Cha 2 yids^ 9. 
aibofasciata, Baly, 2, 4, 6, 7. 
analis, Wehcr, 176, 177, 184, 188. 
anchora, Fecit., 26. 
anteniiata, lied?/, 3,4, 21, 22. 
approximata, Bed?/, 2, 4, 12. 
ai’gyrogaster, Monfro??:?., 178, 188, 
atripeimis, Fair., 2, 4, 8. 
ati'ipenui?i, Hope, 5. 
austro-caledonien, Majdme.y., 179, 
188. 

Batesi, Jac., 26. 

bicolor, Weber, 8, 4, 19, 20, 177. 
bipartita, Fak/, 176, 183, 188. 
Boisclu\ali, B^cdy, 2, 4, 10, 23. 
coffeie, HomsL, 3, 4, 17, IS, 20. 
coniuta, Beely, 3, 5, 15, 16. 
cusiatipeiniiB, Bed?/, 5, 26. 
dorsalis, Boisd,, 11. 

Bo'wnesi, Baly, 3, 4, 20. 

Duboulayi, Bcdy, 3, 4, 22. 
Duyivieri, Baiy, 5, 24. 
excavata, Bcdy, 3, 5, 18. 
excisa, Baly, 5, 25. 

Fabricii, 2, 5, 14. 
femoralh, Motacb., 16.' 

(lavhentris, A*a/?/, 2, 4, 13. 
ibveicolli.a, Kilsfer, 3, 5, 13, 16, 
17. 

fmvidulenta, Jacoby, 176, 182, 185, 
188. 

■frontalis, Baly, 176, 181, 188. 
impresea, Fahr., 18, 
iiislabilis, Baly, 2, 4, 10. 
lata, BedydJ, 4, 8,9, U), 13. 
la^yil'roiw, Bal/, 176, 185, 188, 
L(svvi.sii, LhdyX 24, 179, 188. 
Uiteiconiis, Fair., 3, 5, 21, 22, 
25. 

Hiel'iiioptera, BuBd., 2, 4, 7. 
niebinopus, Blanch, 2, 4, 5. 
Mxniboti, Ball/, 5, 25. 
nigriponnis, MoA^ch., 2,4, 5, 24. 
iiigrivestis, Boisd,, 3, 20, 24. 
nigroscutata, Baly, 2, 5, 14, 177. 
nigrosigiiata, Baly, 4,. 12, 23. 
occipitalis, Buly, 176, 179, 184, 
185, 188. 

octomaculata, Baly, 3, 4, 17. 
Olivieri, Baly, 17tl 184, 188. 
orieutalis, IIurusL, 176, 180, 188. 
palliata, Bchcdler, 176, 180, 188. 
palustris, Penoad, ftnote, 3, 178, 


Aiilacophora Perroudl, Bah/, 177, 
188. 

postioa, Chctp'uis, 2, 3, 4, 12. 
propin qua, Baly, 2, 3, 4, 11. 
pygidialis, Bcdy, 2, 4, 7. 
ruhiista, Duviv., 16. 
rosea, Fahr., 2, 4, 9. 
rubrozonata, Blanch., 2, 4, 11, 
semilimbata, Bcdy, 4, 24. 
seancftata, Cbapuis, 19. 
shuilis, 3, 5, 16, 17. 
simpUcipavnis, Clark, 21. 
siuaragdipeiinis, Btiv., 23. 

Stevensi, Bcdy, 3, 5, 22. 
testacca, Fahk, 2, 3, 13. 
tetraspilota, Bcdy, 3, 4,' 17. 
iinicolor, Jac., 3, 23. 
mrians, yar. B ?, Chapuis, 18. 
viridipermis, 23. 

Wallaeii, Bcdy, 3, 5, 15. 

WilsoBi, Bcdy, 177, 188. 
Aulophorup, 100.' 
vagus, Lcicly, 95. 

Aves of Fernando Koroiilia, by E. 

Bowdler Sharpe, 477. 

Axiuella, sp., 566, 568. 

Balanus banilri, Asc., 456. 

Baly, J. S., Descriptions of a new Genus 
and of some new Species of Gaferu- 
cintc, also Diugnosl ic Notes on some 
of the older described sjieeies of 
Aidacophora, by J. S. Baly, 1. 

, Desex’iptions of some Geuei*a and 

Species of Galerucime, 156. 

Bargilis, 535. 

Batbypureia pilosa, LimUtr., 456. 

Bees, Ants, and Wa.sps, Observations 
on, by Sir John Lubbock, ILS. 
Belonncbus foriuosus, Gmv., 549. 
Benibicidte, 531. 

Bcnbani, \V. B., Oligocbjula of Fer- 
nando Noronha, 560, 

Bili-ti’out, ftnote, 71, 72. 

Biological terms, definition of (Gulick), 

200 . 

Birds and AluintuaU of Hudson’s Bay 
Company’s Territory, and of Arctic 
Coast of America, by Dr. J. Eae, 
136. 

Blapstinua, 551. 

pulverulentus, BkJi., 551. 

Kid ley i, WaBrh,, 551. 

Bla.stophaga, 537. 

bnisilicnsis, Mayr, 537. 
obseura, Iu>5., 531, 537. 

Blatta amcTlcana, Linn., 475, 532. 
incomtnoda, Kirh., 530, 533. 
orientalis Linn,. 533. 
paaijica, Co(|Ueb., 533, 
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Blatta ^oststii(ja, Wall'., 532. 

surinamensis^ Linn., 533. 

Blatticla;, 530. 

BlcimiicLn, 38. 

Blenny, Coiumon, 3>2. 

Yiyiparous, 4.1 . 

Blowily (Oalliplui ra cryl.ln’occpliala.). 
On the S(niet-urc of tJio Ectiiin. of 
the, hy B. T. Lowno, 400. 

(Calliphoi*a erytliroccpliala), On 

the Sti'uetuTO and Bevelopnioni of 
the OTarics and their a])pencla»;e.s in 
the, byB. T. Lowne,4i.S. 

Bliu^-wingcd goose, BIS. 

Boiina. bivittativ, htU, .544. 

Eoloeera tncdiie, Jolninf., 4()(). 
Boreopliausifi ineruiis, Krih'/fr, 45(1. ! 

liasohi, M. 45(), 4lU). i 

defi'itu/ls, Guen,, 54(1. 
Jlavidmi/jialis, Grote, 54(5. 
phfSo^deralU, Gnt'n.. 54(>, 

Boiilenger, (B A., Pisces of Peraancio 
Nororilia, 483. 

, Reptilia of Fernando Noroiilia, 

481. ■ 

Bousficld, E. C., The Natural History 
of the Genus .De\' 0 , 01, 

Bracbelytra, 540. 

Bmcliiopodn, 452, 4152, 4(54, 4G8, 471, 
472. 

Braehyura, 100. 

Brissopsis lyrifei'a, F(yrhe.% 45, 458, 
470,’ 

Bruch ida, 553. 

BruebuB porosus, Shmp, 553, 

Buccinum pnsio, Jieem, 48(5. 

nndntum, Limh, 448, 4(5(1 
Buceroa rliinoceros, 347. 

Bugula turbinata, Aich‘i\ 452. 

Buiiinua, 484. 
tTacobi, 501. 

Ra™a,gci, 484. 

Ridley i, 47(1 

(Bulimulus) Ridleyi, Haiithf 47(5, 
501_,503.' 

(Tornigerus) Enniagei. SniUly, 500, 
503. 

Burra-tree, 478. 

Byblis lallartlirua, Blchhlng, 113. 
Oalnnidte, 147. 

Calaniis Unniardiieus, Gilmer, 14G, 
147, 148, 45G. 
gracilis, Dana, 147» 
paro, Bam, 148. 
prophnqniis, Brad?/, 147. 
toTisus, Brad/j, 147. 

Tiilgus, Brad?/, 147. 

Oalappa. lophos, BerhM, tar. y, de 
.ileum, 11 L 


Oalappida), 111. 

C'afoar Olfcm., Fischer, 403. 

Oabraren, 5G8. 

CaUhuiassa subieranea., 45. 

Oullionyniin.s lyra, Im??., 44(1 
nuiculatus, Baf., 44(5. 

Callipliora eryl,liro(;o])liaJa, 40(5, 4 IS. 
OalHpJioria vomit.oria, 125. 

Oullisonui erenatiiin, Bpence Bafr, 45(1 
Galocai’is l\racandreai, Bell, 45, 451, 
400. 

Cidycella fastigiaia, Adler, 4(50. 
Oidtfplrm al?)eolaf{(, A. Adams, 402. 
Cninpainilarin angnlata, Hiuvks, 400. 

\olubilis, Lw/i,, 400. 

C’uin])ouutus a41ii(>])s, 121. 

btmaculaius, iSndlh, b;!!, 538. 
ebemmis, Braery, 121. 
fovoolatus, Nay>\ 121. 
lateral is, 121.* 
ligniperdus, 123, 

Canada goose, 137, 138, 130. 

Oaiim* avanihm, M.-Edw., 511. 
arcnmiia^, Oatesby, 512. 
coral ih?i{it, llorbst, 510, 

<!oro?iatm, llorbst, 510, 

(lepremi)^, Fabri, 513. 
yjatm, Milne-Edw., 511. 
paginais, 45. 

2 )la}?lmmiL% Ilerbst, 513. 
sqii(OHOi;??,% Hhrbsf., 513. 

Oancridtv, 100, 51( t 
Oaneroidea, 510. 

Candace, 140, 

brcvicornis, irheorps., 142, 155. 
i nigroeincta, Tkorups., 148, 155. 
pachydiietyla, .D(?na, 140. 
truiicatn, Ihma, 148, 14‘0. 

Ganna IBarscewiezi, 204. 

Capliyra Arcbei’i, jidlB, HO, 110, 117. 
j Capriiniilgi, ana,toiny of certain (Dr. K. 
i W. Slmfeldt), 338- 352. 

I Capri 1 1 1 nlgidai, 200, 30( ), 3( H 5, 38' I . 

I Capriinulgine birds, 200, 300, 3(h5, 327, 
I 330-380. 

1 Capri rniilgine Oudvoos, 3)18, 338, 

1 Canriinvilgiis, :522, 341, 312, 313, 345, 
! 340, 347, 340. 

I europjcuB, 310, 344," 34(5. 
forcipatus, 340, 
longiponuis, 340. 
psalurus, 340. 

Oarcinopliieidte, 1 10. 

Cardimn aeuleatuni, Bmn., 450, 
eehinatmn, JA.????., 450. 
fasciatiiin, jlBo/l., 450, 4(57. 
medium, Blm?., 407, 503. 
miniminn, Pl??l., 450, 407. 
.subelongatvnn, 407. 

Oaridea, 518. 
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Cariclion Gordoni, Spence Bate, 456, 
Camosca, 568. 

Carpiiiiis, I)esm., 510. 

oorallinus, lierhst, 510. 

Garter, H. J., Porifera, of Fernando 
IToronha, 564. 

Oashewnut-tree, 478. 

Cassia, 474, 479. 

Oafcaclirysops trifracta, BiiM., 540. 
Oatliartcs aura, Linn., ftnote, 315. 
Cathartidai, ftnote, 315. 

Catometopa, 110. 

Cellaria fistalosa, Lhm., 452. 

Oellepora, 505. 

aricularis, Hincksi, 452. 
pnniieosa, Linn., 452. 
rjmuilosa, Unn., 452. 

Ridleyi, Kidp., 504, 505, woodcut 
500. 

Celleporidai, 505. 

Cellulariidin, 504. 

Centronotus, 39, 40, 41, 42. 

gunnellus, 39, 40, 41, 440. 
Oanitropagca bi’acliiatiis, 146, 150. 
hauuitiis, LiifJ., 450. 
typicus, 140, 150. 

Tiolaoous, 150. 

Oontropodinrc, 337. 

Gc.plialopuda, ‘-1C5. 

Cerapiis abdftius, Temphi,, 450. 

Cerniina, 508. 

Ceratocaroinus dilatatns, A. M.-Edw., 
109. 

Oeratoplax cillatus, ♦Sy/Vz/ps., 110. i 

Oerii'ldopsis, sp., 503. ! 

Ccnthiuin atratiim, Bonn, 492. i 

caiidatiaii, Soum'h., 492. j 

Cei*otoinii, 15(). i 

Oluiotognster, ftnote, 99. | 

Cluelogi'uitiia, 437. j 

Cluntura., 303, 3()4, 300, 308, 371, ; 
372, 370*, 380, 383, 384, 390. ^ | 
])clagic*a,, 302, 3,05, 370, 371, 372, j 
;;73, yrr., S77, .".7s, .'iH.o, .‘loo, | 
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Vauxi, 383. 

Chalcidiilie, Subfauiily Eucharuijjc ; 
with descriptions of .several new 
Genera a.nd Species of Olialeididte 
and d'enlhredinidte, A Synopsis aC 
till*. Genera of, by W. ¥. Kirby, 28. 
Cha'lcirlidffi, 28, 35, 531. 

Chalcidiine, 35. 

Cihaleia aiuenocles, Walk, 30. 

Kassalensis, W. E. Khh., 30, 37. 
restitnta, Walk., 30, 

Ohalcura, JF. F. Kidh, 30, 33. 

depriyaia, IVatk., 30, 37. 

Ohalina, sp., 400, 5(»4, 505, 5<)8. 

Chaina, sp., 498. 


Chara, S2. 

Oiiaracters of the Genus Lophojms, 
with description of a new Species 
from. Australia, On the, by 8. 0. 
Ridley, 61. 

Oharidea, 157, 187. 
fortmiei, Bali/, 158. 
punctato-striata, Motsck, 157, 158, 
187. 

Oheiloxena, 163. 

Clieirocratns assirnilis, Lilljeh., 450. 

Suiidevalli, Bath., 450. 

Chelidon, 354, 301, 303, 304. 

eryfclirogaster, 305, 301, 393. 
Chilopoda, 52r». 

Chilostomata, 280. 

Chirocerus, 32, 

fiircatiLs, BridU, 32. 

Chiton udriger, Reeve, 490. 

Boogii, Bad dm, 503. 
marginatus, Berm., 450, 4()7. 
pecthudifs, Sowerb., 490. 
fAeantlioehiton) astriger, Beeve^ 
490). 

(Ischiioeliitun) caribba30!‘uiiii, 
pent., 490, 503. 

( ) pectinatiis, Sowerh,, 490. 

Ohlorodius ainericanus, II. de Sanss., 
511. 

Choiidrilla nncula, 504, 505; 508. 

phyl lodes, Sdt., 505, 508, 569. 
Ohondropsis aixaiiferai, Cart., 564, 565, 
50(b 5(>8. 

Cliordeiles, Anatomy of Antrostomiis 
compared with (Shiifeldt), 343-352. 

and Anfrostoiniis, on the Ptery- 

graphit'al traet.s of (Dr. R, W. 
8hiilc4dt,), 339-343. 

Ohordeiles, 322. 334, 335, 338, 339- 
352, 384. 

acutipennis, var. texensia, 3S4, 
335. 

texensis, 802, 335, 339, 341, 344, 
340, 350. 

-- — , var. Ilonryi, 340. 
virginianiis, 302, 385. 

, var. Ifenryi, 302, 

Cbordoilinie, 384. 

Oliorioptes, 404. 

Chrysodonius antiqnus, Linn., 448, 
4()0. 

Chrysomclida?, 15(1 
Cicada septemdecirn, 227, 228, 
tredeciin, Bdcg, 228. 

Cidaridie, 58. 

Cidaris, 58. 

tribuloides, Lanik,, 559. 

Otona intestinalis, Lhm., 448, 400. 
Oirolana hirtii>es, M.-^Edw., 450, 400, 
Clainatores, 301, 310, 310, 
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uu!iiiiui, Or. /). Somcrh,, 4(KK 

Olibaiiai'lus vulgjiris, Utirhf, 112. 

Clinus OoL'ikudiij CL 4’ 

nuehipiiiiiis, Q. 4’ 0-., 4S0. 

Oli?icola, ripfirin, 000, 002. 

Oiiipo'a* luuucrM.lis, C, 4' I", 

OljpcasU’oids, 51), 

Oncsinns, Jforjf., 554. 

Co(.‘eus Perrficixj, 435. 

CViccyzus anuiricamiH, 333. 

iiiinoT nia}' be Crcoeoecyx', i 

Gocblosfcyla (AxinjO Oloynoi, O’. JJ. j 
Suwcrh,^ 39<S, 400. 

Cipleni (a*afc{i, 400, 402, 404. 

Ca45genn, (ileinonciss, 303. 

Oii'lopbyina, granulala, 270. 

siriala, AVw.s'n, 270. 

Ocfilopleurua, 53, 58. 

CcenubiUi periata, M.-Edw., 112. 

Ooleoptora, of 17<;‘rna.iicIo Noronlia, by 
Clias. 0. WatefboiiBC, 548. 

Oolour-sensc of Ants, On the (8h* J. 
Lubbock), 122. 

Ooluinbolla, 489. 

mercatoi’ij'i, Llm,^ 486, 503. 
Columbitlce, 479. 

Compound Eyes and Ocelli in Ants, 
Bees, and Wispa, On the function of 
the (Lubbo(dv), 125. 

Oonelueeetes coucliifera, Ham., 108, 

111 . 

Oouger Tulgaris, Cui\, 418. 

Coniiera cvlindraeea, Mn/d., 450, 
409. 

Oonocephalus triops, Linn., 534. 

Tcrnalis, Kirh., 530, 534, 

, var. 11 . fivater, Kirh.^ 530, 

534. 

Conus aTt!lioliy|')U8, Cross/-., 485. 
castus, /I’ci-va*, 485. 
daue.uB, JIitHtss, ”185. 
c'ryt brjnensis, AVrA 48.5, 
impi'rialia, 485. 
livid us, 4'S5, 

nianuu ill, .‘iris, Gn-tH, 4m 5. 
iiebulosus, Afd., 48^1. 
pi|)cnitus, J)illwi/n, 485. 
rattUB, 485. 

Kctevei, Kioncr, 485. 
eaugniiiolonfcus, J.icvve, 4S5. 

CopC])oda of li'Iadeira, and the Oanai’y 
Islands, with Descriptions of New 
Genera and 8penies, by X. C. dhonii)* 
son, 145, 

Cope|,)oila, 47, 145-155, 444, 

Oopidita, sp., 553. 

Co|)ilia inirabilis, 153. 

Coracina ecphaloptora, 30»8. 

Corbula giblia, (///'e/', 452, 407, 1 


Corolla, pa,rall(4ogi’aniiua,, (A F. 

4 18, 400. 

CorvuUxi, 310. 

Oorycjeidjo, I 17, 153>. 

CorycaMis, 153, 

limbatii.-?, lU-tuli/, 153. 
pellucidus, Dana, 153. 
speciosim, 'Danu, 153. 
var ills, Dami^ 153, 
vcnustiis, Dana, 153. 

Oorystcs cas.si vela, u nils, 45. 

Cottus buliali.s, Eaphr,, -MO. 

Lilljeborgii, CoUeii, ”140. 

.scorpins, Linn., 440. 

Grassaiolla, 3>99. 

ja])onica,, Q. H. Soirrnh., 3h9, 
400. 

Crainbi, 531. 

Orangon, 45. 

Alln.iani,_ Kinahrm, 454, 409. 
bispino.sus, 45. 

cchhmlatiis, M. Sans, 454, 4()1). 
spino.sus, Leach, 454. 
trispinosus, 45, 
vulgavis, 45. 

Orem aistogas ter lateralis, 121, 
scuieilaris, 121. 

Oribrolla oculata, Linck, 458, 470, 
Cribriliua radiata, Moll, 504. 

Crinoicl, 45. 

Oi'isia (lenticiilata, Lwmk., 454. 

ebuniea, Linn., var. aeuleata, 454. 

, var. prod n cl a, 454. 

Jtolclsworllni, Lifsh, 50 1. 
Oi-istat.ella, 02. 

Crossaster piip].)Osus, Linnh, 458, 
Crotalaria, 477. 

Crotojdiaga,, 338. 

(iriistacea of Fernando Noronlia, by 
K. 1, Pocock, 5o0. 

fruiu tSinga.pore, Nob's on a Col- 
lection of, by A. 0. VValktsr, 107. 

CJ rii.siaripa, ‘15, 107-417, 438, 415, 454, 
402, 4,04, 405, 108, 471, 472. 

Se.ssilo-eved, 40, 74, 83. 

8t;allv-(vyed,;l:r>. 

Crii,stacea.ns, 8cssile‘ey(>.d, 40, 74, 83. 
Crypiodon (‘.ruuliucu.siH, 150, 

407. 

fcMaaiginoHUs, Farhcs, 450, 4,07. 
ilexuosns, d/owA, 450, 407. 
Cryptopodia, fornicata., Fala\, 0l9, 
Oiickoos, 333, 337, 3'>8, 

Ouctdidie, 337. 

Cueulinat, 333, 337, 353. 

Oncidus oanorus, 337. 

Oucuinaria Hvndnianni, I'hanips., 458, 
-170. 

CmnirbibKHW., 174, 178, 'ITO. 

Cupalaria, 280, 
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Ciispidaria abbreviata, Forbes, 452, 408. 
ciispiclata, Olivi, 452. 

Cycloiiietopa, 109. 

Cjclopicla;, i47, 15L 

Cyclostoiaata, 275, 277, 278. 

Oyc'lostoniatous JBryuzoa, On some 
Ovicells of, by A. \¥. ¥ aters, 275. 

Oylicbiia noronyensis, Watson, 50S. 

Oyliiidra'cium clilalaiiini, Hwvks, 454, 

Oymbusoma, Ibnhtp.^., 154. 

Iloi'clinarii, 2'hor/ips., 1,55. 
rigiduin, 7'h0fjij)s,,W)4, 1,50. 

Oyi lipid®, 28. 

(''yiiips ad.sceudons, Fahr., 28. 

Oyjioi'ta, Jiati/, 101. 

apicipemiis, AV////, 302, 187. 

Oudnlis, Bal/j, J(>2, 1S7. 
ocMdiata, JMj/, KU, 387. 

Cyiitlua eiddvuiia, 418, 400. 

Cy penis, 100. 

dne-rca,, GmeL, Yia\, 490. 
clara, Gas/mn, 490. 

(TriYui) pediculus, Lhrn,, 490. 

Clyprina. islandica, Lmi., 450, 407. 

Oypseli and Troeliili, Mor 3 )liology oi‘ 
cerlaiu (8liii(Vkltj, 305-087. 

anatomy of i;lie liead, 3»75-~ 

o{ J . 

anatomy of pelvic limb, 373- 

375 

axial sladeton, 377-379. 

, coiiipui’i.sou of pec'toral 

limbs, 309-373. 

— o.xb‘rrml form and piorylo- 

gi’apby, 30.5-309. 

— , heart- and carol ids, traclica, 

viMcera, Ac., 380-383. 

CypHcIidm, 299, 300. 

UypHidoidcrt niger and IVyciidromus 
albicoliis, var. Merrilli, Nolc.smi (Pr. 
jl. W. 8bidtddt), 3 j83. 

( 'yp.soloidcH, 383, 384. 
crylbrogaHicr, 3S-i. 
niger, 3*0t), .383, 38d. 

353>-'391. 
alpinuH, 374. 
n-puB, 355, 300, ;108. 
eryOirogaster, 38-{. 

Oyriosoma, 5.52, 

CytlHM'e, Haird, 47. 
ndnna, ttainl, 47. 

]x*lliicida, Ikiinl, 47. 

,Dacelo,337. 

gigantea, 337, 388. 

Dacelonnuxi, 388. 

Bactylopterus volitans, Lim,, 483. 

Bactylopns tisboides, Jiradp, 47. 
iisboides, (lews, 152. 

Dnctylosteriuim nbdoininale, Fah\, 549. 


Paplinia, 122. 

Pay, F., On tlie Loch-Leveii Trout 
(Salmo levenensis), 71. 

Becapoda, 507. 

Peep- Water Fauna of the Clyde Sea- 
area., On the, by W. E. Hoyle, 442. 
Pefrancia, 281. 

diadema, Grold., 284. 
disticEa, Hagenow, 284. 
reticulata, liagcnotv, 284. 

Pelavalia robusta, Brady Boherts, 
152. 

Pendronotus arborescens, Mtdt., 448. 
Pentnliinn entale, 40. 

entalis, Linn., 450, 407. 

Perinaearns, Bailor, 287. 

Permestes fcliniis, Fahr., 549. 

Poro, Tiic Natural ITistory of tlie 
Genus, by E. 0. Pou&field, 91. 

Pero, Oho], 91-107. 

acnia, Boas/., 103, 105. 
digitai-a, 9.5, 96, 103. 
fureata. Ohm, 92, 93, 95, ft note 
97, 102. 103, 105, 107. 
laiissima, Bousf., lUl, 102, 103, 
104, 107. 

limosa, Leidif, 9.5, 103, 105, 107. 
Miilleri, Bomf„ 101, 104, 107. 
obtusa, Bcrrier, 95, 103, 104, 105, 
lOG. 

2}a/ptgcra, Grebiucly, 95, 105. 
Ikrrieri, Bonsf., 95, 103, 1 04, 107. 
pJiilippmeiisis, Semper, 95, 105. 
BodrigvrFii, Semper, 95, 105. 
Peescriptinns of some Genera and Spe- 
cies of Galerucinay by J. S. Baly, 1.5G. 
Deviation from an average (Gulick), 
193. 

Piacanilia, IGS. 

Piacluvta, Banhna, 501. 

Piadema.. 58. 

saxatile, Linn., 500. 

Dias l(nigircmis, JAllJch., 140, 149, 4.10. 
Dias{(,)pora Ihwata, Alacg., 284. 

obelia, Johisf., 454. 

PinHtylus, 45, 47. 

Dicasum, 353. 

Dicoryne eonferla,, Aider, 4t>U, 

Dicrunis, 357. 

Pinarda, 120, 121. 
dentata, 120. 

Piogenes avanis, var., Beller, 112, 113, 
117. 

gvaniilalns, ]\lif'rs, 113. 
miles, Fahr., 112. 

Piosaceus teuuieornis, Ohms, 152. 
Pipbasia alien iiata, Hineh, 460. 
fallax, Johid., 460. 
piimster, Fll. if BoL, 400. 
tamarisca, Ell. 460. 



578 


TNBKX. 


Piplopocla, 528. 

Biploptom, 551 . 

Dipl era, 552, 

DircC'tion in AiiliS, Bees, and Wasps 
(Lubbock), 127. 

I)iscoca,vca, 281. 

Discoiclea cylinclrica, Lamk. sp., On 
the Anatomy of ibo BorignaUiie 
Girdle and of otlier Barta of the Test 
of, by Prof, P. M. Duncan and W. 
Percy Sladen, 48. 

Discoiclea, 48”()L 

conicii, 54, 55, GO. 
eyliudrica, Lauik., 48-Gl. 

Bixoni, GO. 

FjcYrina, GO. 

.Forgcmolli, G<n 
ini era, 00. 
dullieui, 60. 
minima, 60. 
subuculus, 60, Gl. 

I)kco2J0}*eUaf 280. 

raIlfornlr% Busk, 282. 
evhlnata^ Al'acg., 282. 

EoldmmikUj Busk, 285, 
reiwulata, Macg., 284. 

Biscotubigera, 284. 

lineata, '284, 285. 

Disporella, Crra^, 280. 

Divergence, eumulative, tlironglc cumu- 
lative segregation (Gulick), 212- 
222 . 

Divergent Ifvolution through Cumu- 
lative Segregation, bv Bev. J. T. 
Gulhac, 180." 

Doclea miiricata, Herhf<f, 100. 
ovis, Tlcrhsi, 100. 
tetra])tera, Walk., 100, 1.14, 117. 
Dogs, Expei'imonfs on the Sense of 
Smt'll iit, by G. J. Eomanes, 65. 

D olicdiopodi dm, 582. 

Donatia lynenrium, 5GG, 568. 

Donax anutanns, 46. 

Dorippe astuiji, Fah\, 108, 111. 

Biiita, 108, I U. 

Dorippulie, 1 11, 

Dori.s, sp., 407. 

Dosinia exoleta, 450. 

liiieta, i '«//■„ 450. 

Dotilla niycliroicies, d/.-Aliw., 111. 
Dragonilies, 475. 

Drej)aiiopu.s fureaiius, Ih'cidy, 140. 

Droraia Buinpliii, ? Fahr., 111. 

vulgaris, M.-Fdw., 111. 

Dromiidea, 11.1. 

Duncan, Prof. P. M., Mudreporaria of 
.Peniamlo Eoroidia, 569. 

, and W, Percy Sladen, On llie | 

Anatomy of Oie Perignathie Girdle i 
and of other Paads of the Test j 


of Discoid ea cyliudritia, Lamk., sp,, 

48. 

Ebalia (aiborosa, Faim., 454, 4(18. 
Eehinidje, 51, 58. 

IOchinoc{U‘diuin oordatutu, 45. 

navcscons, 0. F, Mall., 458, 470. 
Eehinocyanius pusillus, 45. 
Echmodennata, 458, 462, 464, 4,66, -luO, 
471,472,550. 

Echiuodermata of Fernando Noronlia, 
550. 

. Eebinoidea, 45, 48, 57. 

Ecliimmeniata, 568, 

Eebinonous, 55. 

KcGiiniis, 58. 

esculouius, Una., 45S, 470. 
miliaris, P. L. 8. Mill}., 458, 
IDctinaHOin.a aUaulieuin, //r. 4' 

456. 

Edora, 47. 

Egeria longipes, HmUl, loO. 

El'ainea pagatnt, 478. 

Eiclleyana, Miu 'fpc, 47S. 

EJedone cirrosa, Lamk., 448. 

I EUmcea, 535. 

Emarginula crassa, Hiowerh., 448. 

reticulata, Bowerh,, 450, 
Entalophora intriearia, ILisk, 278, 281 . 
Entoincphttga, 531. 
li]ntomo,straca, 47. 

Epheineridav. 8.‘>. 

Epimeria corixige.ra, J. 0. Fa hr,, 456. 
Epitragius Bate.sii, Maklm, 550, 551. 
Epurma limbata, 54h 
Eremophila alpesiris, ftnofe, 300. 
Erinaceus curopmus (IJedgehog), 40-I-. 
Symbiotes t.rijulis, .I//V7o,'pftrasii ie 
on, 404. 

Eripiiia, huvimana. La/r., vnr. Siuitbii, 
M^Lmy, 110 . 
j Enphiidie, 1 !0. 

lOrviliji subcjmeeHata., ISmlfh, 503. 

1 Eryil«riua.-trcu\ 478. 

I Esc'harella ro.^irigern, »SA^/7/, 501. 
j l^lucalunus atienuatuHj ILma, 148. 
so tiger, Jirady, 148. 

Euehiota uurvt‘giea, Htirak, 156. 

pn.siaudrofo, JLiillppL 148. 
Pkiehariiue, List and ,8ym'i|'i8is of 
Genera of, 28, 33, 37. 

Pkicharis, Lair., 28, 3*3. 
contingen.s, JLa/k., 37. 
flaprirala, Walk., 30. 
fostiva, Fahi\, 20. 
ftircada, .Fa])r,, 32. 
lollo, Walk., 20. 

JColUiH, Fur Hi., 28. 
rapo. Walk., 20. 
vokms, Walk., t\ I . 
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Encliaris sedates, Walk., 30. 

Eucliarissa, 37. 

Eucliarisaincc, 37. 

Euclora truncatula, 45. 

Eiimenia Jeffreys!, McLit,, 458, 460. 
Eupa-gurus bernhardus, Linn., 454, 
468. 

oxeavatus, Miers, 454. 

Pridcauxii, Leach, 454, 469. 
piibeseeii.s, ICroj/rr, 454, 459. 
Eurynome aspera, Pmn, 454, 458. 
Euspongia, 554, 565, 56(), 568. 

Euterpe gracilis, Claus, 151. 
Eutliyrrapba, paeifica, Caqurb., 530, 533. 
Eidrochiis, 494. 

Adam si, Pitslnaq/, 404. 
pcrsiiectiviis, A. Ae/arns, 494. 
Evadne Eorclmanni, Loi\, 455, 

Eyania, 475. 

Levigata, Lair., 531 , 5-58. 

Eyaiiiida},, 531. 

Evolution, Eivergoni, not explained by 
Natural Selection (Gulick), 202-212. 
I'lxperiraents on the Hense ol iSniell in 
Bogs, by fl Roinavies, 55. 

■Kyes and Oeelli in Ants, Boos, and 
Wasps, On t.hc Function ortho C’om- 
pouud (Lubbock), 125. 

Fauna ol the Clyde Rea-Arca, On I ho 
Deep-Water, by W. E. iloylo, 442, 
Favia amfinas, Land'., 570. 
conferta, J^rrdl, 509. 
dofomaat.a, A8. .570. 

Fernando Noronba., Notes on the 
Zoology of, by if. N. Eidlov, 473- 
_^;570. 

.iriel<l-voi(3 (Arvicula agrestis), Cnniio- 
meriis musculiruis, Alkd., 400, and 
Mvocoi'>t.o,s tenax, Mich,, pa-rasitic on 
403. 

Filigrana tinplexa, Cerk., 458, 409. 
Filisparsa onikeieusis, MF., 279, 280. 
Fissurivlla icgis, Uenn', 494. 
alternaia., Pay, 4t)4. 
i)ar)>athuisis, (hndJu, 4i>5. 
eaneellaia, Sowarli. 494. 

JLjsoni, Beeve, 494. 
hirm, Beo\'o, 494. 
letiiiginosa, Iteeve, 404. 
nubecula., Linn., 495. 
suffusa, !km‘, 4il4. 

'Flii8l.nl, 44. 

foliacea, Linn., 452. 
seenrifrons, Pallas, 452. 

Porchwlh Antoni, Dobra, 532. 

janeirensis, Dolirn, 532. 

Forjionhi rlparia, Bill., 532. 
Eorfieulidffi, 530. 

Fomdea, 120. 


Formica bimaculata, Smith, 538. 
congerens, 120. 
exsecta, 121. 

fusca, 118, 119, 121, 132, 133, 
134. 

gagalus, 121. 
pratensis, 128. 
pressilabris, 121. 
rufa, 120, 121, 126. 
rufibarbis, 121, 
ruficeps, Fahe., 538. 
sanguinea, 1 18-121, 128. 
relation behTeen, and its slaves, 
118. 

Foi'mieidie, 531. 

Fossarns ambiguiis, Linn., 503. 
Fossores, 531 . 

Frederieella sultana, 04. 

Fresluvater Polyzoa (Bidlej), 61, (>4. 
Fusiis (Sipbo) gracilis, DaO., 448, 40t). 

Gadus icglednus, Linn., 440. 

Esmarkii, Filss., 446. 
luscns, Linn., 446. 
merlangiis, Linn., 440). 
niiiintus, Linn., 446. 
moiTliua, Linn., 446. 

G-alatbea Andrewsi, 45. 

di.sper.sa, Spence Pate. 45, 45~1, 
40)9. 

elegans, Adams While, 112. 
nexa, Emhidon, 454, 409. 
squumifera., Leatdi, 45, 454, 469. 
G-aln tbeidic, 1 1 2. 

Galbulida*, 388. 

Oalearia, Bridle, 32. 

riolaeea, Brulle, 32. 

G-alene bispinosus, fferhsl, 110, 

Galoritos cylindricus, Lmnk., 48. 
G-aleruca, 156, 157. 
analis, Oliv., 184. 

Bnquetii, Guer., 170. 
litfeieornis, Fabr., 21. 
inelauojffera, Bolsd,, 7. 
midileosfafa, Jacoby, 157. 
Galeruwlla, 157, 186. 

Galerueiiun, On some Species of, by J, 
S. Baly, .1 ; table of spec., 2. 

, Descriptions of some Genera, and 

Species of, by J. 8. Baly, i50. 
Galerucinae, 15i), 163. 

Gmnmariis, 74, 475. 
locusta-, Linn., 456. 
piilex, 83, 

Ganosoma aUenuatuin, Mayr, 538. 

di.spar, Mrh., 531, .537. 
Gasteropoda, 503. 

Gebia, Leach, 515. 

spinigera, 8. L Smith, 515. 
Gebiidie, 112, 515. 
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^ebiopsis Banviriii, Mw\% 112. 

Gecko, 474, 475, 481. 

Gelasimus yocans, Limi,, 110. 

Geiieratioii, luclcpendenfc, Effects of 
Selection and (Gulick)» 202-212. 
Geococcyx, 325, 334, 336, 337, 344, 
38S. 

califoi'iiianus, 300, 325, 333, 335, 
337, 338, 388. 

Geodia, 564, 565, 567, 568. 

tumulosa, Dk,, 564. 

Geometres, 531. 

Geopliilus, 526. 

oeeidentalis, MeineH, 527. 

Bidleyi, Poeock, 526. 

Glauciclium, 323. 

Glyci pkagus, 285-208 . 

Oraiiieri, Mkkaely 287. 
cursor, Gemtis, 2S8, 295, 296, 
domesticiis, de Gm\ 285, 287, 288, 
289, 290, 291, 293, 294, 295, 
296, 298. 

sinnipes, Kooh, 285, 287, 288, 280, 
292, 293, 294 , 295, 296, 297, 
298. 

Glyphidodoa saxatilia, liniLj 483. 
Gnathostooies, 58. 

Gobiesox cephaius, Lavep., 483. 

Gobi as JeffreysivG/lwzf/ic/’, 446. 
mhuitiis, Q-m., 446. 
soporator, €. if' V., 483, 

Gonatonolus pentiigonus, Aclam^ 4' 
White, 109. 

Gouiasiraia, 570. | 

Gonioinerus, Mich., 401, 405. j 

iniisculiiius, Mich., 405, 406 ; pnra- ! 
sitie on llold-yole {Arvkvia i 
agmtis), 406. 

Goniosoma crucifora, Fair.. 110. 
imnqualc, Walk., 110, 116, 117. 
Tuitator, Herlmi, 110. 

Gonodactylus, Latr., 526. 

eliiragra,. Fair., 113, 506, 526. 
Gouolubus micranth'UB, 478. 

Gorgonia axis, 504, 

Goi’gonim, 307. 

Grantia ciliatu, Flem., 400. 

Grapsidm, 110, 512. 

Grapsoidea, 512. 

G)*apsiis, Lcmk., 512, 513. 

maealatus, CafiMrg, 500, 512. 
strigosus, Lafr., 1 10. 

Grey trout, 7 1 finote, 72. 

Gryllidin, 530. 

Gryllodes, 534. 

Gryllus assimilis, Fahc., 530, 533. 

fortieeps, kiatm., 53U, 533. 

Giiliek, Eev. J. Thos., Divergent Evo- 
lution tlirougli Cunmlatiye Segrega* ; 
tion, 189. j 


Guniminia, 5(58. 

Gygis Candida, Gm., 480. 


Hanimlon chrysargyreura, GUnthcr, 483. 

Haleciiun Dcanii, Jolmd., 460. 
halecinum, Linn., 46(1 
muricaUim, Ml. Sol., 460. 

Halietiis, 474, 543 

alternipes, Klrb,, 531, 542. 
atripyga, Ktrh., 531, 543. 

Imyipyga, Kirh., 531, 542, 543), 

Hal ticella, liberator, llalk., 35. 

Haploops setosa, 'Boeck, 456. 
tubicola, JAHj., 45(5. 

Haplosonyx, 156. 
suniatrse, 161. 

Harpactioidee, 147, 151. 

Harpacticus clielit'er, MiUler, 152. 

Harpinia pi urn os a, Krog., 456. 

Ilarporliynehus rufus, 315. 

Hcdgeliog {FrindccKii europa-m), Syiu 
bi()te.s tripilLs, 'MIvIl, parasitic on, 
404. 

Heliotliis armiger, liilbn., 531, 544. 

Helix ontodonta, Pfeiffer, 500. 

(Opliiogyra?) qiiinquelirata, Smiih, 
500, 503. ' 

Hemidaotylus maboiiia, Mor., 475, 481, 

Hcmidianetira Oameroni, If. F. Kirh., 
34, 37. 

Hemiprogne, 390. 
zonal* is, SOI. 
zonatus, 392. 

Hemiptera, 532. 

Hemirhaniphiis uni fasciatus, Pan.:., 
483. 

Ilerscus pereultus, iJisf., 547. 
variegatus, Kirh,, 532, 547, 

Heredity (Gulick), 192. 

Hero, sc'li-reriilized plant, of Ipomaa 
purpurea {Mnrwin & Guludv), 2(54. 

Hero, 264, 2(55, 2(56. 

Hesperocic I ila, 309 4] i 4. 
nieyia, 312, 311, 392. 

Hdxerius i'crinigiiicus, 120. 

Het oroocra, 515 1 . 

Hcierogyim, 531 , 

Heteronuvra, 550. 

Heteropkx dcnlatiis, Slimpr,, HO, 

Heteropora, 278. 

cervicornis, If Orb., 281. 

Heteroptera, 532. 

Hexaefc i nellid a , 5( >8. 

Ilippa .scufeUafa, Eahr., 506, 515, 

ITipiiastcria plana, 45. 

Hipfiidsn, 515. 

Hippidea, 5 15, 

Hippoglossoidos limaiidoiiles, BL, 446. 
plateSBoides, Fahr,, 446. 
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Hippolyte, 

GTaiinarcIi, M.^-Eclw., 454, 
pLisioln, Krai/,, 454. 
sec Liri irons, Xomian^ 454. 
spiniis, Sow., 45, 454, 

Hippoiiiedon Holbolli, Kniy., 456. 
Hip])onyx antiqiiatiis, Lhm., 492. 
Grayanus, var., Mcnke, 493. 
radiatus, Qiioy (^- Gahmrd, 493. 
llippothoa carinata, IdormcDi, 452. 
Hircinia, 5(>4, 5(15, 566, 568. 
Hirundinidai, 306, 318, 352-364, 378, 
384, 387-391. 

Ilirundinidse, Anatomy of tbe North 
American (Dr. E. W. Shufeldfe), 352- 
365. 

, Osteology of the (Dr. E. W. Slm- 

feldt), 358. 

Hiruudo, 352, 353, 361. 
rupestria, 353. 
rustica, 353. 

urbioa, 352, 353, 366, 368. 
llisteridaj, 120. 

Holectypus, 59. 

Holocentrum longipinne, C. Id, 483. l 

Holorbaphidota, 568. j 

Ilolothuria intestinalis, Asc. Hath,, \ 
45S, 470. 1 

lioniera, 275, 276, 278, 288. ; 

concateniiatai, 275, 278. j 

fissui’ata, 275, 276, 278, 280. | 
foliacea, Maog., 27(). 
frondiculata, 276, 278. 

galeata, Bmitt, 276. 
hippolyta, JJefp., 276. 
lichenoides, Lhm,, 276, 278. 
raniosa, Macg., 276. 
robusta, Alanj., 276. 
serrata, Picuss, 278. 
subdubia, QolcUt., 276. 
violacca., Bars, 276. 

Hoyle, W. E., On tbc Deep-water 
Fauna ol* tbe Clyde 8ea-area, 442. 
Human races, segregate vigour and 
segregate fecundity between (Gulick), 
2()7'-269. 

Jlyalincecia tubicola, 0, F. MillL, 458, 
469. 

Ilyas araneua, .Lhin,, 454, 468. 

coai’ctatus, Leach, 454, 468. 
Ilyasteiius diaeanthus, l)c Haaii, 109. 
oryx, A. 109. 

planasius, Adaais White, 109. 
Hydra, ftnote, 101. 

Hydractinia eebinata, Fkm., 460. 
Hydrallinania fahsata, Linn-., 460. 
Hydi-'ocorallina, 276. 

Hydroicl Zoophyte, 565. 

Hy'droida, 465. 

Hydropbilus, 432. 



j Hymenia perspectabs, Hilbn., 531, 545. 
Hymeniacidon sanguinea, Bk., 566, 
568. 

I Hymenoptera, 474, 531. 

! Hypera alba, 46. 

! Hypopus, 286, 2S7, 292-298. 

I Hypoi’i'liagus margiiidtus, Fabr., 550. 

I laclie latii’ostris, 304. 

I lantbina fragilis, Lamk., 492. 

I lapyx Sanssurii, Hmuh., 556, 557. 

; solifuga, Halliday, 557. 

J , rill'. Wollastoni, 557. 

I Ichneumon cyui^nforwiia, Eossi, 31. 
Icteridge, 310. 

Idmonea, 276, 278. 

atlantica, Farhes, 276. 
concava, Bcuss, 276. 
oboraceiisis, B-mk, 276. 
fissurata, Bunk, 275. 
gracilliina, Bmh, 276. 
irregularis, Mencghitii, 279. 
lichenoides, Gold/,., 276. 

Aleneghini, Heller, 278, 279, 280. 
Milueana, JD'Orh., 279, 280. 
notomala, Bmk, 279. 
radians, Lamk,, 2w, 278. 
radicata, KirJq)., 276. 
serpens, Limi,, 276, 454. 

Idotea, 47. 

parallela, Bate Wedw., 47, 456, 
469. 

Idya furcata, Baird, 152. 

Inaohus dorsettensis, Penn,, 454, 468. 

dorynchus, Leavk, 454. 

Insecta, excepting Coleoptera, of Fer- 
nando Noronha (W, F. Kirby), 530, 
loplion Pattersoni, Bowerh,, 460. 
Ipomoea purpurea, 264; Darwin on 
Belt-fertilized Generations of 
(Gulick), 264. 
tuba, 467. 

Isehnoptera lueida, Walk,, 530, 532. 
Isias elavipes, Bvvck, 150. ' 

Isoeardia cor, Linn,, 450, 467. 

Isopoda, 46, 113. 

Jacquinia, 546. 

Janira maculosa, Leach^ 456, 469. 

Julia luoasana, 483. 

noroiihana, Bout, 4S3. 

Kapala, Canter,, 32, 33. 

furcata, (Jamer,, 32, 33. 

Kirby, W. F,, A Synopsis of the 
Genera of Clialoididaj, Subfamily 
Eucharinm, with descriptions of 
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devoral new Oeiicra auci {Species of ; 
Chaleidiciai and l^nithi'edinidyo, i 

Kirby, W. b\, Insccia,, oxeeptiug Oolco- : 
ptera, of Keinuiiido ."Morouha, rdlO. 

Kirkpatrick, li., Pobysoa of Fornandu I 
Horoiilia-, dU-L 

Lahidnpboinis Kreuae/^ Ctnolc, 

Labidiu’a riparia, Pall., bdO, r>d2. 

Laibiki duuiosa, PkiU., 4G0. 

IVulicosa, Sai’s, 4d0. 

LaiitibruB laciniatus, Pc- IJncv, Idlk 
iougiiuauu^^, Lmch, IdU. 
iongitispiuiw, Mws'.^, lOlk 
jn'cnsor, Hechsf, lt)d. 

IjanicdUbi-anchiala, bOo. 

LanaeUiconiia, 5 Id. 

Lanins, dl2, dlfi, d,i7. 

ludoviciuMiis exoLibitorides, ftiioio, 
dl3. 

Laopboiite ciu-'licaiulata, Uoevk, 152. 
fieri-jita', 152. 

Lariday 47d. 

Lan'idic, 51)1. 

Lasiiis flavus, 118. 

niger, 118, 121, 127, 151, 152, 155, 
154, 15b. 

Latiiais brevicauda, licm\ 188. 
couceufci'icius, Peeve, 4SS. 
gracilis, I'levi'c, 488. 
sp.'idiccus, fh'evc. 188. 

Lcda nriiiiitii, Mali., 450, 407. 

, f. brcviro.strl8, Jcffc., 450. 

Leguininosa;. 474, 470, 

Lciolopluis, Mlers, 515. 

pUmissiiHus, I-LcIkP, 500, 5.15. 

Le|)idt)])tera of Fernando jS’oroulia. 
(Kirby), 551. 

Lopisniiv, 557, 558. 

corll(a)ln, Pldlvif. 55(8. 

Ltaii, lUdlei^Jdri. 
sactdiai'iim, 558. 

Le.pndia cleido.sfoma, Smifk 50l. 
depre.'^sa, lhid\ 504. 

Lepiodiua, A. MilacP^dw., 511. 
auua’icanus, PaaMicir, 511, 

Le|)topIanai (reind laris, 0. P, MitlL, 

458,400. 

Loptoxena, 180, 188. 

oximea, /ic///, 180, 188. 

Lepus aincricauas, 141, 
glacial b, 144. 

I/eiickartia flavicornis, Ckm, 148, 

Leiieonia saccidata, Cmicc, 501^ 5(38, 

_ 509. 

LeucopliBoa suriniuuonsis, Lhm., 550, 
555. 

Leucosm craniolaris, Linn., 111. 

b^ematostiefca, White, 111.. 


1jenoosi;i. nuinnurca, Bell, ill. 

VVhitoi, Bdl, 111. 

Leucosiidiu, HI. 

Leucutboe spinu?n,i‘pa, AhihL. |,'>0. 
Leucozoiiin. (itigulii'era, Lantk., 487* 
luiiciA/onalis, Ldtnk,. 4S7. 
occllabi, Cundhh 4-88. 
riidis, Ikecv, 487. 

Llbellnla hai^alin, Burm., 557. 

jlavefivcn», Fubr., 557. 

LibcIIulidys, 551 . 

Lichen opora,, 278, 280,281, 2(82, 28-1 . 
bullala, 5/(07/., 281, 
calirovnica,, Bndv, 282, 2(8.4. 
cilial.'i, Bnde, 285. 
ecdnnala., Mu&j.. 281, 282, 285, 
2(85. 

Ihnbriata', 282. 

grigimneuBis, Bade, 282, 285, 284, 
(lispidu, FIciv., 454. 

, Ya,r. nnwuidriua,, .Peach, 454, 

IJ.oldsworthii, lAtfik, 281,282, 285. 
novaf-'/elaiidiin, Bud*, 282, 
prislis, il/aw/., 2tSl, 285, 
radiaia, Aiu/., 2(81, 2(S2, 
reticula! a-, d/ffc//., 281, 284. 
verrucaria, 0. B'ahr., 451. 
victorienw't.s, JVaPcis, 284, 285. 
waiiganuiensis, lF«/rns', 282. 
Liclieiioporay On the Ovicells of some, 
_ by A. VV. \Fa1„ora, 280,^282, 2S5, ^ 
Ligyrocoris balteal'u.s, Sdd, 552, 54-7. 

* bi])imclntus, Kirh., 552, 547. 

Liiuu ellij)l.ica, Jcjlr,, 450, 4i37. 
mullieosl atai, 409. 

! aqiutitiiwp var., 400. 

I Liunuca, 74, 85. 
i oVa.ta, var. perv^grii, *85. 

i Linens, 457. 

Liparis U|)ari.s, ijhin., 440, 

Lirata, Cthaer., 5M 

luteoga.s'ter, 55. 

lJrl/)om IhmUa, Mncg., 281. 
j/it luKle.s (oai.a, lAnni., 45, 451, 408. 
Litlorina angulilta'a, La.iiik., 'I0|. 
uodulnsii, /fO/V)., 401, 505. 
iroehirorjni.s, var., 40 1 , 505. 

Loch “leaven irront, {Balaat (even(ui.\P), 
On ( he, by F.Day, 71. 

Locu.slldje, 550. 

, Loniechasii, 120. 

I Htruiunsa, 120. 

Longe.vity ol* Ants, Bees, and WaM|)s 
I (laiblKJck), 155. 

I Ijongicurnia, 55.0. 

I Lungipedia enroimla, 67a// .s, 151. 
i Lopluiclm, A. 511, 

! lobata, MihieAMuh, 511. 

I Lopliius piscatorin.s, Lmn., 440. 

' LopliQpus, ()l--($4. 
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Lophopiis crystalliiius, 63. 

Leiidenfekli, 62, 64. 
Lopliozozymus ephelitiaus, Liun.i 100. 
Lopliyrocera, Camcr., 32, 33. 
iiigroinaculata, Camer.^ 32. 
atrainineipes, Camcr.^ 32. 

Loiiia ouycliiiia, Croidd, 405. 

LoT;vue, B. T., On tlie Sferiicture or the 
Eetina of the Blowfly {OaUipkura 
cfyth'ooeplia la)^ 40(). 

, On the Structure iincl Bevelop- 

iiieiit of the Ovaj“ies and their 
A'ppeudagets in the Blo^Ylly {CaUi- 
phom crytJirowphala), 418. 

Lubbock, Sir John, Observations on 
xints, Bees, and Wasps, Part XI., 118. 
Luhbockia squillimaua, Chuis, 153. 
Lucilia caesar, 1*25. 

Lucina pecten, Zamk., 503. 

Luidia Savignyi, 45. 

Lumbricus terrestiis, 561. 

Lumpenus luiupetiiforinis on the north 
coast of Scotland, occurrence of, by 
Geo. Sim, 38. 

Lumpenus, 38-4S. 

lampeti'iforiiiis, 38, 30. 41, ;i8. 
Liiperodes, ftuote, 163. 
alboplagiatiis, 163. 
discrepens, ftuote, 103. 
privustus, i’lnote, 163. 

Lycmnidii*, 531 . 

Lygieidas, 532, 

LygtBiis aiiticus, Ph/X*., 540. 

rufoeulis, Xirk, 532, 546. 

Lysianax tuinida, Kriji/,, 45<). 

Mabuia punctata, Gray, 481. 
Macliairopiis, 2'X.cn/^yw., 152. 

saiictm-crueis, Tho/ups., 152, 155. 
j\tachilis, sp., 658, 550. 

]\Iacrochires, Studies of tlje, bv l>r, B. 

W. Shufeldt, 200-304. 

Macropl d 1 uihu iclm, 1 lU. 

MacrOphya, corallipes, Xri/rn/a., 34. 
femoralis, EvciYin., 34. 

Sauiidersi, IL. E. Kirh., 34, 37. 
i\h.un‘m‘a. 112. 

MacnirouB Orustacea, 4t;5. 

Maetra ehipiica, Broivn, 450, 467. 
Kolida, 46, 
stultorum, 46. 

Madreporaria of Fernando Xoronha, 
by Prof. P. M. Duncan, 560. 
Madroporaria aporosa, 569. 

fungida, 570. 

M'cCaiiclrina,, 570. 

M’lcra longimaiia, Leach, 456. 

Loveni, Brn^„ 456. 

MaiaMiersii, Wallp 100, 113, 117, 
Maiidm, 100, 


Muioidea, 507. 

Malacodermata, 550. 

Mammalia of Fernando Xoroiiha., 476. 
MaminaLs and Birds of Hudson’s Bay 
Company s Territory, and of Arctic 
Coast of America, by Dr. J, Eae,\I36. 
Margaronia jairusalis, Walk., 531, 545. 
Margineila Huetuata, C. B. AdamSf 403. 

sagittata, Rind;<, 480. 

Marimboudo, 541. 

Mastigopliora Dutertrei, Andotthij 504. 
Matuta JBiuiksii, Leach, 111, 

. lunaris, Herb A, 111. 
victrix, Eah7\, 111. 

IMatutklie., 111. 

Mbebu, name of Sula ieueogastra, in 
Fernando Xoronha, 480. 

Mecynocera, I'kovips., 150. 

Clausi, Thomps., 150, 155. 
Melampyriim pratense, Ants and Seeds 
of (Lubbock), 133. 

Melitodes, 307. 
ochraeea, 307. 

McUa zinckenella, Tfeiteckke, 531, 546. 
Melobesia, 565, 5(>6. 

Melophagus oviiius, 434. 
j Membranipora catenularia,Ju/.iUW/(!,452. 

I Flemingi, BiiAe, 452. 

pilosa, Liiin., 452. 

Menippus, 157. 

; Merluecius iiierluceius, Li mi,, 446. 
i Meroncidius indistinctus, Walk., 536. 

^ viridiuervis, Xlrh,, 530, 536. 

Morula, 309, 310. 

Mesomyodiun birds, 387, 388. 

Mctagea, W. F. Kirk. 30, 33. 

zaktes, IValk., 30. 

Metopograpsus messor, 113. 

Michael, A. D., Eesearches into the 
Life-histories of iTlydphagm domcis- 
ficus and Cr. 285. 

, On some Fnrccordcd Parasitic 

Aeari found in Great Britain, 400. 
Blicippa curtispina, Busiv,, 100. 

imiscarenica, Kossai., lOO. 
]\Iicrophrys, Et~EEkv., 5<)7. 

bieornutus, Lafr., 507. 

Microporcdla ciliata, Ball., 452. 
iinpressa, Aud., 452. 
violacea, Johiisf:,, 504. 

Micropus, 362-384. 

melanoleacus, 303, 865, 377. 380™ 
383, 390, 393, 304. 

Microvelia vagans, White, ^ 548. 
Migration of Organism (Gulick), 103. 
Mimicry aniongilnts (Lubbock), 12L 
' Lfitkraeulus eoromlm, A. Milne-Bdw,, 
510 . 

Mifchrax, Leceeh, 507. 

verrucosus, MrEdw., 507. 
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Mitiirax (MithriKiuhis) coi'onat.uHj 
//fr/j.s'/, rilO. 

(Ti^ yti) ei'isiul ipcfi), Sf. inips., 
5138. 

Mitra, 481). 

Adtm^sl, JJohrn, ‘I'SO. 
aiimlata, Bowovb,, 488, 481). 
l)i,irbiwleiisis, (huelm^ 488. 
wUTra, 81)0. 

cMvea, Bccvo, 481). ' | 

cons'anffii'hiea, Beove, 481). 
deruieslliuc, La, ink., 4-89. 
fonnosensis, (r. B* Howerh., o95, 
400, _ 

Imirlo, Eoeve, 489. 
leacodesma, Reeoe, 488, 489. 
mioro-oif.lai^, BucTe, 4SS. 
piu-clalis, KikBr, 489. 
j^icha, lieeWy 488. 
plsolina, Laink., 489. 
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Mollia antii-iua, Bmitt, 504. 

Mollusca, 40, 448, 403-470. 

Mollusca of Fernando Roronlia,, by 
E. A. Sinitb, 480. 

Molluslis, torrostriiil, of 8andwicb 
Islands (Clulick), 1S9. 

, diversity of species not c;uised by 

diifereuces in environment, noi* proba- 
bly to sexual selection (ibilick), 189. 
Alolva inoiva, Llmi., 440. 

Momordica. elianintia, 474. 

Monioiua Lussoni, 047. 

Arotiedula Linu., 474, 501, 540. 

Monoculodes loi\i;;?imauus, Spence. BafCi^' 
JVeske., 450. 

►Stiinpsoui, Spenve Bate, 450. 
Monolept-a, AV/cAs., 150, 100, 104, 178. 
Cmnin^ii, Bid//, 105, 1G7, 187. 
foveicolUs, BffJp, 105, 107, 188. 
hininorrliaidalis, Fabr., 104, 107, 
187. 

paiiperata, 103. 

terminata, fhdr,, 100, 107, 1.88, 
vertical is, Bak/, 107, 188, 

Wallacei, Bat//, 100, 107, 188. 
Morphology of Ampetk cedrortem (J3r. 
R. W. Shufelclt), 000-818. 

of certain (:[f/pseU and 'I'rotddli 

(Dr. R. W, Bhideldt), 805-887. 
Mucronella Poachii, Johust,, 453. 


Mueromdla. v«*ula*icos!i,, //a-sw., 453, 151. 

Mullltubigera., 380. 

Mimida rugosa, AbAr., 454, 109, 

i\l'.uunu wlul.ou.ua., Spnme lUdeA OVsAa., 

450. 

M’uraMri (*a.iit*nata, />/„ 4‘8;>. 
piwonina, Jltek, 488. 
vieina, Vast., 488. 

Murox erosus, Bmlenp, 480. 
obelise us, A. AdfOes, 480. 
pa.uporculus, 0. !>. Adams, 4-80. 
(Ocinebra) alveatus, Kkner, ISO. 

( ) erosus, B rode rip, -i-SO. 

( ) obtdiscus, A. Adams, 480. 

( ) paupcrcLiluB, 0. B. Adams, 

480. 

Mus musculus, 470. 

rattus, 474, 470, 477. 

Musca, 408, 487, 488. 
domostica, 489. 
voinitoria, 408, 420. 

Muscidic, 583. 

Aliiscles, ]) 0 etoral, of Antrostumms and 
Ohordei/es (Dr.R. W. Bluifeidt), 845. 

Musk-rat, 143. 

Mutilla, 85. 

Mya, truncala, Lmm, 450. 

Myocoptes, 400. 

)nusculiuus, 400, 401, 403, 408. 
tcuax, dfA?//..,400, 401, 4UI1 
parasitic on tield-vole {Arvkvla 
agrestis), 4( )8. 

Myocles luidsonicus, 143. 

Alyra, afllius, BcU, 111. 
australis, Jfasni, ILL 
Cfirinata, Bed, 111. 

]\Iyriapoda of Fernando Noronliai, by 
*R. I. Pocockj 530. 

Myrinedoniflo, 131. 

Myrmica, 1. 19. 

Ueviuodis, 119, 
rubre, 130. 

Mysidu^, 45. 

Mysidopsis didelph^'s, Forma n, 150. 

Mysis neglectu., G. 0, Sars, 450. 

Mytihis exiistuH (Jmedr,), tdeee, 499, 

'508. 

Myxilla incrusiaus, dohnsl,, 400. 

Raididie, 04. 

Rais, 93, 98, 07, 98. 
auricularis, 91, 10 1, 
barbata, 04, 
decapoda, 98, 

digitnta., Millie/*, 93, 98, 94, 108. 
ipiudricuspida, 94. 

Nassa capillaris, Wafsrm, 508. 

Natica Aldori, Forbes, 44'8, 400, 
iVUmtagui, Forbes, 448, 407* 
st>tdida, BhiL, 448, 407. 



IXCEX. 


585 


Hafciiml History of the Genus JDcro, by 
E. 0. Bouslield, 91. 

Selection* (Gulick), 190. 

■ , divergent Evolution not ex- 
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Oribatidic, 296. 
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linianda, Linn., 448.' 
microcepbaluB, Dunov., 448. 
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